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STATE OF NEW YORK: 



Depabtment of Agbicdltuke, 

Albany, January 15, 1897. 



r To the AaaerrMy of the State of Neio York: 

I have the honor to transmit herewith the Fifteenth Annual 
Report of the Director and Board of Managers of the New 
York Agricultural Experiment Station at Geneva^ N. Y., In 
pursuance of the provisions of the Agricultural Law, Chapter 
338 of the Laws of 1893. 

I am, respectfully yours, 

CHAELES A. WIETING, 

Commissioner of^ Agriculture. 
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OFFICERS OF THE BOARD. 

Martin V. B. Ives President, 
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W. C Barry, ^ Executive CommitUe, 

F. O. Chamberlain, 

F. C. SCHRAUB, 



STATION STAFF. 

W. H. Jordan, Sc. D Director. 

L. L. VanSlyke, Ph. D Chemist. 

Wai. P.Wheeler First Assistant. 

S. A. Beach, M. S Horticulturist. 

Victor H.Lowe, B. S Entomologist. 

•F. A. SiRRiNB, M. S Entomologist. 

•F. C. Stewart, M. S Mycologist. 

Wendell Paddock, B. S Assistant HorticulturisL 

C. G. Jenter, Ph. C Assistant Chemist. 

A. L. Knisely, M. S Assistant Chemist. 

J. A. Le Clerc, B. S Assistant Chemist. 

tA. D. Cook, Ph. C Assistant Chemist. 

tW. H. Andrews, B. S Assistant Chemist. 

C P. Close, B. S Assistant Horticulturist. 

Geo. W. Churchill Agriculturist and Sup*t of Labor. 
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Address all correspondence, not to individual members of the staff, but to the New 
York Agricultural Experiment Station, Geneva, N. Y. 

The Bulletins published by the Station will be sent free to any farmer applying foi 
them. 

* Connected with Second Judicial Department Branch Station. 
t Connected with Fertilizer Control. 
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Board of Control of the New York State Agri- 
cultural Experiment Station. 



TREASURER'S REPORT. 



Geneva, N. Y., October 1, 1896. 

To the Board of Control of the New York Agricultural Experiment 
Station: 

Ab Treasurer of the Board of Control, I respectfully submit 
the following report for the fiscal year ending September 30, 
1896. 

Maintenance Account. 

Receipts. 
1895. 

Oct. 1. To balance on hand |2,579 89 

To balance transferred from account 

produce sold 884 77 

Account amount received from produce 

sold 1,460 37 

Account amount received from Comp- 
troller 5,000 00 

$54,925 03 



Digitized by 



Google 



2 Rbpobt of ths Treasubeb of the 

Bo^pmdUures. 
1896. 

Oct. 1. By farm |390 16 

By farm implements and tools 541 46 

By freight, oartage and express 408 40 

By fuel 918 71 

By fnrnitore 469 14 

Bylabop 13,887 31 

By library «34 89 

By live stock. 668 25 

By manure and fertilizer 646 56 

By insurance 60 00 

By permanent improvement 790 09 

By printing 3,165 75 

By repairs 2,619 44 

By salaries 12,121 19 

By telephone and telegraph 162 02 

By stationery 94 95 

By sundries 1,714 05 

By supplies 4,698 16 

By water 368 75 

By travel 608 61 

By Board of Control 1,002 82 

By gas 502 57 

1896. 

Oct. 1. Balance on hand 8,611 75 



154,925 03 

Expense of Bulletins and Enfoboing Provisions op Chapter 
437 of the Laws of 1890. 

Receipts. 
1895. 

Oct. 1. To balance on hand |1,905 36 

To amonnt received from Comptroller. . 10,000 00 



111,905 36 
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EwpendUures. 
1895. 

Oct. 1. By chemicals |275 67 

By chemical apparatus 204 99 

By express 7 06 

By gaB 846 62 

By miscellaneous expenses 191 02 

By printing 4,144 17 

By salaries 4,302 60 

By expense of securing samples 1,396 77 

By water 114 00 

1896. 

Oct 1. By balance on hand 922 77 

111,906 36 



Sboond Judicial Dbpabtmsnt, Chaptidb 675 of thb Laws of 

1894. 

Receipts. 
1895. 

Oct 1. To balance on hand (45 88 

To amount received from Comptroller. . 6,817 80 



16,863 68 



Ewpenditures. 

By advertising and printing |1,010 92 

By apparatus and supplies 404 32 

By cartage, express and freight 42 44 

By compensation 3,888 95 

By fares 349 07 

By fuel 37 60 

By hotel 112 46 

By labor 320 98 

By library 65 40 

By livery 16 06 

By notary fees 16 08 

By postage and stationery 16 23 
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1895. 

Oct. 1. By rents }505 25 

By telegrams and mesages 5 99 

By miscellaneous 234 91 

By farmer's meetings 291 24 

1896. 

Oct 1. By balance on hand 45 88 

f6,863 68 

PosTAGK Account, Spkcial Appropriation. 
1895. 

Oct. 1. To balance on hand |262 00 

Expenditures. 
By postage f262 00 

Spdcial Appropriation for Nsw Building. 

Receipts. 
To amount received from Comptroller. . |7,500 00 

Expenditures. 

By construction |6,632 00 

By equipment 868 00 

17,500 00 

Special Appropriation for Fruit Housb. 

Receipts. 
To amount received from Comptroller. . |1,000 00 

Expenditures. ■ 
By construction |1,000 00 

All expenditures are supported by vouchers, approved by the 
Auditing Committee of the Board of Control, and have been fur- 
nished the Comptroller of the State of New York. 
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United States Appropriation under Aot of Congrbsb Ap- 
proved March 2, 1887. 

Dr. 
1895. 

July 1. To balance on hand |12 82 

To receipts from Treasurer of United 
States, as per appropriation for fiscal 
year ending June 30, 1896, as per act 
of Congress, approved March 2, 1887. . 1,487 18 



tl,500 00 



Cr. 

By scientific apparatus |491 76 

By salaries 1,000 00 

By contingent 8 24 



11,500 00 



William O. Hanlon, 

Treasurer. 
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DIRECTORS REPORT/ 



To the Honoraible Board of Control of the New York Agricultural 
Ewperiment Station: 

Oewtlemen. — ^I have the honor to present the report of the New 
York Agricultural Experiment Station for 1896. It is not neces- 
sary for me to remind you that I assumed the duties of Director 
on July 1, 1896, and that during the first half of the year Dr. L. 
L. Van Slyke, as Acting Director, ably and faithfully adminis- 
tered the affairs of the Station. A sense of obligation impels me 
to acknowledge my indebtedness to him for the aid he gave me 
in taking up my new work, and I am equally grateful for the con- 
sideration shown to me by all members of the Station staff. I 
am confident that this pleasant beginning is a forecast of such 
co5peration and sympathy as are essential among a body of men 
who are intimately associated in a common effort. 

The Status op the Station. 

It seems entirely proper that when an institution passes over 
to the immediate charge of a new executive head, there should 
be presented to the governing board a definite and comprehen- 
sive statement of its condition. This is desirable as furnishing, 
the necessary starting point from which to proceed to whatever 
changes or enlargements that may seem advisable. 

I take the liberty, therefore, of laying before you a review of 
the condition of this Station as I found it on July 1. 

Location and general aurroundings. — It is a matter for congratu- 
lation that the Station is well located, both agriculturally and 
socially. It is in the midst of one of the most fertile and pros- 
perous farming regions of the State which has an almost world- 
wide reputation for its production of nursery stock and fruit. 

« Pobliflhed Also m BuUettn No. 116. 



Digitized by 



Google 



8 Dirbgtob's Bbport of thb 

It ooonpies a desirable situation, commanding an outlook over a 
section of country which in its beauty and evidences of prosper- 
ity is seldom, if ever, excelled. The Station grounds in their ar- 
rangement and appearance give pleasing evidence of the pains- 
taking care and good taste which have brought them into an un- 
usually attractive condition. 

Moreover, the Station has a desirable social environment. The 
village of Geneva is one of the oldest in the State, and has long 
been the home of a cultivated people who have received the Sta- 
tion as an institution in which they have a peculiar and abiding 
interest. This is fortunate, because the prosperity and eflBciency 
of any work which calls together a body of educated men is 
greatly enhanced by a loyal local support and agreeable social 
relations. 

The officers of the Station are also in immediate contact with a 
class of agriculturists of more than average ability. It is note- 
worthy that wherever the production of fruit is a leading indus- 
try, there will be found the farmers who are progressive and in 
sympathy with an intelligent study of methods. This is especi- 
ally true of that portion of New York from which has been 
shipped millions of dollars worth of nursery stock to all parts 
of the United States, and which is one of the finest fruit-growing 
regions in the world. 

TJie financial haH8 of the Station. — ^The Station is at present 
maintained by three separate funds known as the ''General 
Fund," the fund for " Expense of Bulletins and Enforcing the 
•Provisions of the Fertilizer Law," and the "Appropriation for 
Horticultural Investigations, etc., in the Second Judicial Depart- 
ment." 

The first fund serves to maintain the work of experiment and 
investigations carried on at the Station, the second pays for 
printing bulletins and the expense of sampling and analyzing 
fertilizers, and the third supports the work of the Branch Sta- 
tion located at Jamaica, Long Island. 

The Station staff. — ^The scientific staff proper now includes fif- 
teen persons besides the Director. Of these, seven belong to the 
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chemical department, three are engaged in horticnltnral work, 
two are entomologists, one is giving attention to poultry culture 
and other matters pertaining to animal industry, one is studying 
plant diseases, and one has the immediate charge of the farm and 
is superintendent of labor. Two of the staff are detailed for work 
at the Branch Station in the Second Judicial Department, which 
is located at Jamaica, Long Island. The preponderance of chem- 
ists over those in any other single line of work is explained by 
the fact that the Station is now analyzing six or seven hundred 
samples of fertilizers annually. It should be remarked that 
there is scarcely any line of investigation in which the Station 
engages where the aid of the chemist is not required. 

Clerical and labor force. — ^Three persons are at the present em- 
ployed as clerical assistants to the scientific staff, and the jani- 
tors, dairyman, poultryman, forcing house assistant, gardeners, 
herdsmen, teamsters, mailing assistant, and watchman number 
about sixteen more. Besides these permanent employees, day 
laborers are hired during the summer as they are needed. The 
lines of work carried on are so varied and the details are so elab- 
orate that a large labor force is a necessity. This is especially 
the case where so extensive a fruit plant is to be managed in an 
experimental way. 

The library. — One of the most essential aids to scientific re- 
search is a fairly complete record of what has previously been 
accomplished. Few persons can afford the private ownership of 
a scientific library sufficiently extensive to meet the needs of the 
investigator, but it is nevertheless important that he shall have 
access to the data which other workers have collected. 

For these reasons it is highly desirable that the library of the 
Station shall be made much more complete in the literature of 
investigation. Although it has recently received valuable addi- 
tions, it is still deficient in material and is without proper classi- 
fication and arrangement. Outside of recent purchases, the 
larger part of the books contained in the library is of compara- 
tively little vajue as a record of recent scientific research in those 
lines related to agriculture. 
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The Station farm. — This farm is located in one of the finest 
frnit districts of the State of New York, and is largely made op 
of soil that not only sustains the snccessf nl growth of a great 
variety of good fruit, but is well adapted to general farming. 
It includes about 130 acres, only a small area of which is unfit 
for the purposes of tillage. A few acres are occupied by the 
buildings and grounds, and about thirty acres are taken up by 
fruit, the remainder bMng devoted to a variety of exi>eriment8 
in forage and grain production. Nearly all the farm has at one 
time been underdrained and is, on the whole, in very good con- 
dition for the purposes for which it is intended. 

The Station buildings, — Exclusive of the forcing-houses and 
some minor structures, the Station building equipment consists 
of a Director's house, which also contains ofiBces, a chemical lab- 
oratory, five residence houses, three bams, and a cold-storage 
house, eleven in all. The forcing-houses include something less 
than 4,000 square feet of glass. 

Many of these buildings are comparatively new and all are 
being kept in good repair. I wish to emphatically call attention 
to the fact that only one of these buildings is adapted to work of 
a strictly scientific character. With the exception of the chemi- 
cal laboratory, no one of them can be utilized to dpmicile any of 
the scientific departments of the Station. Desirable space in 
which to conduct botanical, bacteriological, horticultural, and 
entomological studies is largely wanting. Nevertheless, the 
Station is forced by demands made upon it to carry on investi- 
gations in all these lines, although at present under great dis- 
advantages. 

It is noteworthy, moreover, that no dairy building is included 
in the list given above. To be sure, the Station possesses a small 
one of very inferior quality, but it is convenient only for mak- 
ing a limited amount of butter and has no facilities for cheese 
work. This is an unfortunate condition for the Station to be in 
when supposed to eflSciently aid the immense dairy interests of 
the state of New York — one which should be promptly remedied. 
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The present cattle bam is comparatiyely new and is built 
in a substantial manner. In accordance with a custom preva- 
lent in the state of New York, the cows are tied in the base- 
ment. In this case, at least, the arrangement is open to criticism. 
The basement walls are of stone, the lighting is unsatisfactory, 
and the space occupied by the animals cannot be regarded as 
ideal in its hygienic conditions. In view of this fact and of the 
proposal to enter into dairy investigation on a scale that shall 
admit of study of commercial problems, which will perhaps re- 
quire a larger herd of animals, it would be wise and may be 
necessary either to attach a wing to the barn which shall be well 
lighted and ventilated, in which the more valuable permanent 
herd can be kept, using the main building as a storage for food 
and other necessary purposes, or to enlarge the basement win- 
dows to increase the light and to sheath the walls to diminish 
the dampness. 

In naming the building equipment no mention was made of 
the poultry houses, although the Station is in possession of 
three small ones of the ordinary kind. They are entirely 
inadequate, either in extent or construction, for certain lines of 
experimental work in modem methods of poultry culture. As 
the poultry interest is large, and as it is comparatively neglected 
by experiment stations, it appears that the Station could develop 
no more promising line of investigation. If this is done it will 
be necessary to provide a modem outfit. 

The farm is also lacking that most essential of all minor build- 
ings, a convenient tool shed. At present the farm and garden 
machinery is scattered through several buildings in a very incon- 
venient way, and is occupying space in the barns that is needed 
for the proper storage of experimental crops and foods. This 
causes dirt and disorder in places where they are extremely un- 
desirable. A separate tool shed, conveniently planned and lo- 
cated, is certainly needed. 

Apparatus and other equipment for scientific uxn-Jc. — The chem- 
ical laboratories appear to be well supplied with apparatus, as 
indeed, they must be in view of the very large number of analy- 
ses which are required. After certain minor changes and addi- 
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tions of apparatus are made, these laboratories may be regarded 
as among the most conyenient and efficient of any in the country. 
As much could not properly be claimed for the scientific equip- 
ment for biological investigation as it existed on July first. This 
should be of the best. Microscopes, section cutters and other 
pieces of apparatus of the most approved forms necessary to 
botanical and entomological research should be available. It is 
a waste of means to associate good men and poor apparatus. 
As will be seen later, this condition of things is being gradu- 
ally remedied. ' 

Fruit plant. — In one direction the Station is exceptionally well 
provided with the means of observation and experiment. Refer- 
ence is made to the collection of fruits that are now being grown 
on the Station grounds. This now includes 3,088 varieties, and 
constitutes a notable opportunity for horticultural study. As 
the value of what is known as "variety testing'^ is called in 
question by many, special reference is made further on to this 
department of Station work. ' 

Dairy animals. — It is very well known that the Station is in 
possession of cows from several breeds which for some years 
have been used in what is known as the breed test. It cannot be 
claimed that these animals are in all respects satisfactory as 
good specimens of the breeds which they represent, although 
they include some individuals of excellent quality. It is prob- 
able that as a breed test alone, it would not be profitable to con- 
tinue longer the collection of data such as has been recorded 
during the past four or five years. Any additional figures will 
be essentially a repetition of those we now have. But as we 
need a herd of cows to use in an experimental way, it will be 
be possible to keep up a breed classification of the records with 
but little expense, and it is certainly desirable to complete, if 
possible, the life-history of some of the animals. 

The Distribution of Information by the Station. 
The bulletins.— These are published by means of a special state 
appropriation made for that purpose. The present edition of 
each bulletin is 27,000. This covers the mailing list and leaves 
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a supply of copies with which to meet subsequent requests and 
to fill incomplete sets for the officers of other stations. 

A newspaper summary, written concisely and in a popular 
style, is now prepared for each bulletin. This is mailed to all 
state papers and to some others, and is copied wholly or in part 
by nearly all the papers which publish agricultural matter. The 
outcome of this must be to call widespread attention to the work 
which the Station is doing. 

It seems desirable that one other step should be taken towards 
rendering more available and popular the information contained 
in the Station publications. Everyone who has had experience 
realizes the great difficulty and even impossibility of writing an 
account of an investigation that shall give reasonably full data 
and at the same time be sufficiently simple and clear to be un« 
derstood by the great mass of unprofessional readers. It is to be 
feared that the present somewhat extended bulletins, requiring 
as they do close attention to discover the lessons which they 
teach, sometimes discourage rather than encourage those who 
are beginning to seek for aid. At the present time the full bul- 
letins are issued to the entire mailing list of 25,000 names. It 
is not improbable that the larger part of these fails to accom- 
plish much in the way of imparting information, and the expense 
of printing them is too great to allow their waste. 

It is necessary, though, both to write the extended bulletin 
and to convey its lessons to the agricultural public, and the plan 
which it is proposed to follow in the future is to print a suffi- 
ciently large edition of each complete bulletin to cover the ex- 
periment station and professional exchange list and to meet the 
requests that will come from the higher class of readers, and 
then to send to the large mailing list a popular and practical 
resume of the bulletin, written, if possible, in a manner that shall 
prove attractive and helpful. This plan will be less expensive 
than the present one, and can scarcely fail to augment the value 
and influence of the Station. 

The Annual Report. — ^This is printed by the state printers, and 
sometimes is not issued for nearly a year after the copy is put 
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in their hands. Only a few copies of the Report for 1895 have 
so far been received. It is possible that the delay is nnavoid- 
able, bnt it is none the less unfortunate. If the Station was not 
given the means and authority for promptly publishing its re- 
sults in the form of bulletins^ the conclusions would be stale and 
often useless when finally in the hands of the public. It would 
be a great improvement if the Annual Report could be printed 
on a better grade of paper and be given such a mechanical finish 
as would place it in appearance on a par with the reports of 
many other stations. The general appearance of any volume 
has much to do with its popularity and value. It is obvious that 
the state of New York can afford as well as any other to give 
to this report a high order of typographical excellence. 

The preparation of the Station publicationa. — One of the most 
important duties pertaining to the successful management of an 
experiment station is the editing of its publications, especially 
where the report is so large and the bulletins so numerous as is 
the case at this Station. 

It is evident that the work should be done by one person in 
order to insure uniformity, and the maintenance of our publi- 
cations up to a desirable standard of arrangement, illustration 
and tyiK>graphical quality will require much time and effort 
Reference has been made to a desirable change in the manner of 
publishing bulletins, and someone must be charged with the duty 
of writing the proposed popular summaries. 

The purpose to enlarge and organize the library has also been 
mentioned. These several duties will surely require the full time 
of one person, who must give to them a high order of special 
ability. No present member of the Station staff can be taken 
from his present duties for this work, and it is gratifying to know 
that steps have been taken to add a new officer to the Station 
force who shall give his entire time to the preparation of Station 
literature and the building up of a library. • 

Station correspondence. — It is estimated that annually the Sta- 
tion officers respond by letter to not less than five thousand re- 
quests from New York farmers for information touching agri- 
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cnltnral practices. These inquiries relate chiefly to fertilizers, 
crops, foods, dairy products, fruits, and injurious insects and 
fungi. It is impossible to determine accurately the benefits of 
this correspondence, but in some instances they are known not 
to be Insignificant. It is certainly proper that the Station should 
serve as a bureau of information on a great variety of scientific 
and practical subjects, and if it was more fully consulted the 
farmers of the state would make fewer mistakes and suffer less 
seriously from conditions that might be avoided. 

The maUing list. — ^There are now approximately 26,000 names 
on the Station mailing list, chiefly of New York farmers 
whoBe mail is received at nearly 2,300 postofflces. During 
the year the postmasters of these offices were asked to 
correct the lists of names of those to whom the Station 
was sending its publications, and in that way several hun- 
dred errors were discovered* The mailing list has for some 
time been increasing rapidly and is now receiving generous ad- 
ditions. It could be enlarged to enormous proportions by indis- 
criminately adding names which might be obtained in various 
ways, but it is believed to be wise to limit the additions to those 
persons who are sufficiently interested to make a request for the 
publications. 

Thb Futurb Work and Dbvblopmdnt of thb Station. 

The New York Experiment Statioa was established nearly fif- 
teen years ago and has, during its existence, gradually enlarged 
its activities and influence. Notwithstanding the extent of its 
work at the present time, it should not be imagined that there 
is no further profitable development possible. Such development 
is not only possible, but appears to be demanded by the condi- 
tions and problems which face New York farmers. In urging 
that the state enlarge the scope and increase the efficiency of the 
Experiment Station, it is proper to review the considerations 
which appear to justify this policy. Two questions are pertinent 
in this connection: 

(1) Is it reasonable to regard the experiment station as a per- 
manent and necessary adjunct of modern agriculture? 
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(2) In what directions should this Station be most aotiye in 
order to best serve the interests of New York farmers? 

The pertmmence of experiment stations. — ^These stations give 
great promise of permanence, because they are in entire harmony 
with the whole trend of modern life. They are a necessary out- 
growth of the scientific activity of the age. They are an avenue 
through which science is bringing to agriculture the same bene- 
ficent results that it has secured to other industries. It would 
be remarkable if, in the midst of the great world-movement to- 
wards the application of exact knowledge to practical affairs, 
the industry which is fundamental to all others should fail to 
receive due recognition, and as science is more and more fully 
modifying and controlling man's activities, we may expect that 
agricultural experiment stations will remain as permanent and 
increasingly necessary institutions. 

Again, the growth of experiment stations in number and im- 
portance during the past twenty-five years gives promise of per- 
manence. The first one was established in this country as late 
as 1875, and now there are fifty-five. For the support of these 
our government expends nearly a million of dollars annually, 
an appropriation which appears to be made without objection 
by any member of Congress, and which is popular throughout 
the country. 

One of the most important bureaus of the United States De- 
partment of Agriculture exists for the sole purpose of promoting 
the work and e£Sciency of the stations. It is not too much to 
claim that these institutions are firmly intrenched in our govern- 
mental departments, and what is more important, in the good 
will of the people in whose interests they were established. 

The influence which these stations now exert is indicative of 
vitality and strength. They are consulted on all sides concern- 
ing the more difficult problems of agriculture, and their investi- 
gations form the basis of the most reliable and importailt current 
agricultural literature. They are largely concerned in the official 
inspection of fertilizers and foods, and have, to a great extent, 
become a court of final appeal in all agricultural contentions 
that lie outside ordinary experience. 
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These stations should continue because of the unsolved prob- 
lems which confront the agriculturist. Just enough has been 
learned to show clearly the vast gain that must come from fur- 
ther investigation. To stop where we are would be to lose richer 
rewards than have yet been gained. For these reasons we must 
conclude that the experiment stations have come to stay — ^that 
they are a fixed and essential factor in modem agriculture. This 
being the case^ it will be readily conceded that this Station is 
entitled to such support as will enable it to render the best possi- 
ble service to the people of the state. 

In what manner and along what lines can this service be most 
surely rendered? 

The general character of the investigations. — If we base the reply 
to this question upon experience, the answer must be that the 
farmer will be best served even from a business point of view by 
a rigid inquiry into the facts and principles which underlie his 
practice. The knowledge which, in its application to agriculture, 
has been in the past fruitful of the best results, is that which has 
come from investigations in the field of pure science, and this 
will undoubtedly be true in the future. Tests of theories and 
illustrative experiments in matters pertaining to the business of 
farming are useful and even necessary, but all safe and perma- 
nent advance must proceed primarily from a study of funda- 
mentals. Judged in the light of these statements then, the real 
function of the experiment station is to conduct severe scientific 
inquiry in those lines related to the practice of agriculture, and, 
therefore, the controlling policy of this Station should be to 
strengthen and develop its facilities for making such research 
exhaustive and conclusive. 

The particular field of investigation. — The most profitable field 
for this research should be determined by the relative importance 
of the various agricultural industries in the state. It is certain 
that at the present time, and there are no indications of a change 
of conditions, dairying and horticulture occupy a commanding 
position in New York agriculture. Both are greatly aided by 
our proximity to the largest home markets in this country. The 
2 
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former can scarcely become less important because of the great 
increase in the consumption of dairy products, especially of raw 
milk, and the latter must always be fostered in this state in yiew 
of the unexcelled natural advantages for the production .of small 
and large fruits. Everything points, therefore, to the conclusion 
that the experiment stations of this state should give prominent 
consideration to whatever will promote these two lines of prac- 
tice. 

Dairy investigations. — ^The problems which confront the dairy 
interest pertain on the one hand to the feeding of dairy stock, 
and on the other to the manipulation of milk in the manufacture 
of butter and cheese. The Station is already in a fairly satis- 
factory position to study the questions involved in the production 
of forage crops and in the compounding of rations, but as has 
previously been intimated, it possesses no equipment for investi- 
gating certain facts fundamental to dairy processes. Dairy bac- 
teriology now appears to be furnishing the needed explanations 
of many phenomena that are observed in cheese and butter mak- 
ing, and here is a very promising field of inquiry. The two addi- 
tions, therefore, which the Station needs for entering upon this 
line of research are a dairy bacteriologist and a building adapted 
to the dairy work on a commercial scale. 

Horticultural and allied in^vestigatiom. — The practical side of 
horticulture is already well developed at the Station, and is being 
pushed by a corps of able, earnest workers whose chief drawback 
is that they are sadly in need of proper office and laboratory con- 
veniences. Just now four men are at work in one office, which 
also serves as their only laboratory. 

Much more attention should be given, moreover, to a study of 
plant diseases. If the grower of vegetables or fruit could more 
successfully combat his fungoid enemies, his success would be 
more uniform. Old plant diseases are imperfectly understood 
and new ones are constantly appearing, the life-history of which 
should be learned. The success which now attends spraying 
warrants the assertion that the control of the fungoid diseases of 
vegetables and fruits may be greatly extended. Should a vege- 
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table pathologist be appointed to take this line of researoh at 
the Station, he must have laboratory facilities and should be 
given the nse of a forcing-house as a plant hospital. 

Economic entomology is an important and necessary adjunct 
of all lines of agricultural practice and cannot be ignored in our 
attempt to aid the gardener and fruit grower. Two entomolo- 
gists are now doing as good work for the Station as the facilities 
at command will permit. An insectary should be provided, how- 
ever^ this being indispensable to an all-year study of insects and 
their depredations. It will be necessary, moreover to furnish 
and equip rooms for the Entomologist at the Station, as he is 
now allowed the use of only a part of one room in the chemical 
building. 

Museum. — Much material now comes into the possesion of the 
Station which should be permanently preserved. Conveniently 
arranged working collections of plants and insects are indispen- 
sable. At present the Station is without any space in which to 
locate such collections. This should be provided at once, and it 
shoDld be such as to reasonably insure against loss of the mate- 
rials by Are. 

The various recommendations relative to the Station staff, 
equipment and work are brielBy summarized. 

Additions to Station staff. 

1. A Dairy Bacteriologist.* 

2. A Botanist and Mycologist.* 

3. A Station Editor and Librarian. 
New hiUdings needed. 

1. Biological and dairy building containing o£Sces and lab- 

oratories for the horticulturist, botanist and mycolo- 
gist, and entomologist, and a first-class equipment for 
the investigation of practical dairy problems. 

2. A plant disease forcing-house. 

3. An insectary. 

4. Additions tQ the poultry plant, including an incubator 

cellar, breeding pens and brooder houses. 

* PoMlbly one depaitmeni under a dngle head. 
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5. A new wing to the cattle barn or changes in the base- 

ment of this bam. 

6. A tool shed. 

Additions to the equipment of scientific apparatus. 
Microscopes, section cutter, calorimeter, reference collec- 
tions, insect cases, etc. 
Librarjf. — ^A material increase in the literature of investigation. 
The most important of these recommendations have already 
been favorably considered by your Board, and steps are now 
being taken to carry them into execution. These needed addi- 
tions cannot wisely be made at once, but should be the subject 
of definite arrangements during the coming year. Every i>OB8i- 
ble effort should be put forth to begin the erection of the bio- 
logical and dairy building in the early spring, so that in a year 
from now it may be available for use. 

Ths Work in whioh thb Station is now Enoagbod. 
Subjects now under investigation. — ^The following is a list of the 
subjects which to a greater or less extent have been under investi- 
gation by the Station during the past year. It is obvious that 
some of these receive attention only at such intervals as season, 
growth and other conditions may determine, and in certain eases 
it may be a long time before the results reached will justify the 
publication of conclusions. 
Plant nutrition. 
Fertilizer requirements of fruit and vegetables. 
Composition of fruits as affected by feeding the plant. 
Foraging power of different species of plants for phosphoric 

acid. 
Soda as a substitute for potash. 
Value of indirect fertilizers. 
Crop production. 
Fertilizer tests with potatoes. 
Growth of sugar beets. 
Study of varieties of potatoes. 
Influence of seed upon the potato crop. 
Profitable amount of commercial fertilizers on wheat. 
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Comparative yield of various forage crops. 
HorHculiural experifnents, etc. 

Testing spraying machines. 

Fertilizing apple trees. 

Effect of girdling grapes. 

Self-fertility of varieties of grapes. 

Value of various stocks for plum orchards. 

Survey of hardiness of varieties of fruits in New York. 

Successful conditions for forcing radishes. 

Forcing lettuce, fertilizers, soils and watering. 

Forcing tomatoes, selection of seed, training. 

Study of varieties of fruits. 
Diseases of plants, etc. 

Treating leaf spot on plum trees. 

Treating leaf spot on cherry trees. 

Prevention of raspberry anthracnose. 

Peach yellows. 

Spraying for prevention of carnation rust. 

Application of sulphur for prevention of carnation stem-rot 

Methods of spraying potatoes. 

Prevention of cucumber blight. 

Life-history of certain potato diseases. 

Prevention of onion smut. 
Entomological work. 

Efficiency of poisoned bait for cut worms. 

Prevention of pear midge. 

Destruction of San Jos6 scale. . 

Spraying Brussels sprouts. 

Destruction of cut-worm moth eggs. 

Life-history of seed-stalk weevil. 

Use of dendrolene. 

Use of green arsenite. 

Study of the pistol-case bearer. 

Study of the cotton-wood leaf beetle. 

Causes of root galls. 

Habits of apple fruit wopm. 
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Value of trap lanterns. 

Cause of ** pimply '* potatoes. 
Animal production. 

Feeding experiment with pigs. 

Comparison of rations compounded from unlike sources. 

Sources of milk fat. 

Study of cheese-factory milk. 

Study of dairy breeds. 
Poultry culture. 

Value of selection in breeding poultry. 

Feeding experiment with chicks. 

Feeding experiment with laying hens. 

Source of lime to growing chicks. 

Relative yalue of vegetable and animal foods. 
Chemical ux^rk. 

Analysis of fertilizers. 

Analysis connected with various investigations. 
The foregoing seems to be a large number of subjects to have 
under investigation at one time, and perhaps it is too large and 
should be diminished, though the strong tendency is to increase 
it. New problems are constantly being urged upon the Station 
by its constituency, and it is much more easy to give favorable 
attention to such requests than to put them one side. Besides, 
the officers of the Station do not feel quite sure that they will 
escape vigorous criticism if they confine their investigations to a 
few subjects and study them exhaustively, although undoubtedly 
this is the right course to. follow. We have now too many half 
answered questions, and greater ultimate good would result if 
the study of a less number of the most important problems could 
be continued to a definite solution. Past experience justifies 
this policy, and the time will come when public sentiment will 
more fully sustain its adoption by American stations. 

Variety tests. — ^Probably no American station is so largely en- 
gaged in a study of varieties, chiefly fruits, as is this one, and 
consequently its officers are specially interested in the adverse 
criticisms which occasionally appear concerning what is known 
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aa variety testing. The two common arguments against this 
work being undertaken by experiment stations are these: (1) It 
is a low grade of work which may be successfully done by men of 
less ability and training than station experts are supposed to 
possess. (2) Variety tests have little value except in the immedi: 
ate locality where they are conducted. 

It is impossible to ignore the force of these arguments when 
applied to mere variety testing as often conducted. Certainly 
much that experiment stations have done in the past in an indis- 
criminate and brief comparison of varieties has been of very 
doubtful value, which was temporary at the best. Doubtless this 
criticism will, to some extent, apply to the horticultural work of 
this Station. 

This raises a practical and important question, viz.: What 
policy shall be pursued in the horticultural activities of this 
Station? It has over 3,000 varieties of fruit under cultivation 
and observation, a collection which attracts the widespread at- 
tention of New York fruit-growers, and which receives frequent 
visits from the horticulturists of other experiment stations. 
Shall this collection be maintained and still further developed, 
or shall it be reduced in variety and extent to the dimensions 
which are merely necessary for certain lines of experiment and 
investigation, such as fertilizing, spraying, etc.? There are sev- 
eral reasons which appear to fully justify the maintenance of 
this part of the Station equipment on its present scale. 

(1) Under the conditions existing in Western New York even 
the variety testing has undoubted value, and it would be done 
nowhere else. The conditions at the Station are very similar to 
those prevailing over a large area of a fine fruit country, and any 
observations of varieties made here are of great interest not only 
to a large number of fruit-growers, but to nurserymen who are 
producing an immense annual output of nursery stock. This 
study of varieties has discovered old ones under new names and 
has greatly benefited nurserymen, as well as fruit-growers, by 
determining the value of new fruits before they have been placed 
opon the market. 
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(2) This large collection, really a living museum of species and 
varieties, offers what a distinguished horticulturist is reported to 
have called " a magnificent opportunity '* for a botanical study 
of fruits and vegetables horticulturally important The study of 
types and the breeding of varieties to a definite purpose requires 
just such conditions as these. 

(3) Problems connected with plant diseases and with injurious 
insects, because of the varying susceptibility of different varie- 
ties to these pests, are most successfully investigated in connec- 
tion with such a collection of large and small fruits as the Sta- 
tion possesses. 

Important Results in 1896. 

In order to make clear to those interested in the extensive and 
important relations of the work of this Station to the agriculture 
of the State, a brief resume is herewith given of the important 
data and conclusions which are to be found in the publications 
for the year, or which will be presented in bulletins about to be 
issued. 

Chemical Department. Inspection of commercial fertilizers. — 
The new fertilizer law of 1896 requires all fertilizer manufactur- 
ers doing business in the State to file at the Station a statement 
of their place of business and the name and guaranteed compo- 
sition of all brands they are to offer for sale in the state during 
the year. The Station Director is authorized to make analyses 
of samples selected from such of these brands as are found in 
the market, in order to determine whether they correspond to 
the guaranteed composition. 

During the year 126 manufacturers have complied with the 
law and have registered 1,126 brands. The Station has selected 
at different points and analyzed 760 samples representing 577 
brands. In the main the goods have been as good as guaranteed, 
averaging better. In comparatively few brands has the percent- 
ages of valuable ingredients fallen below the advertised stand- 
ard to an important extent. The deficiencies in available phos- 
phoric acid have been more frequent than in the case of nitrogen 
or potash. 
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It is evidently very generally the purpose of the manafacturers 
to keep their goods up to the registered standard. In some in- 
stances the deficiencies in composition constitute a violation of the 
laW) but it is not the purpose of the Director to advise legal ac- 
tion by the Attorney-General until it is clearly shown that the 
manufacturers concerned are puri>osely and persistently trying 
to sell fertilizers that are poorer than represented. The condi- 
tions involved, as, for instance, the sampling from a small por- 
tion of a large output of goods, are such that the application of 
a penalty for a single deficiency in one ingredient might be very 
unjust. The rights of both the farmers and the manufacturers 
will be respected, but there will be no hesitancy in giving prompt 
attention to an evident attempt at fraud. It should be remem- 
bered that the figures published in our bulletins constitute more 
of a menace to the manufacturer who is inclined to dishonesty 
than does the fear of legal action. 

It was found necessary to call special attention to a fertilizer 
sold in the state under the name of '^ Natural Plant Food." This 
mixture was being sold at a price greatly above the cost of en- 
tirely similar materials, and the claims made for it were so stated 
as to seriously mislead farmers. The complaints made by farm- 
ers who used this fertilizer on hoed crops are justified by the 
facts discovered. The guarantee was so worded, however, that 
no ground exists for legal action. 

Dairy invesHgatians. — ^The data secured by Dr. Van Slyke from 
a study of the composition and yield of milk during a whole sea- 
son from fifty herds of cows contain lessons of great importance 
to the dairyman. 

(1) Aside from furnishing certain useful facts relative to the 
changes in the composition of milk, the investigation shows that 
the yield of cheese in June was about forty per cent larger than 
in August, a result largely due to the insu£Scient food supply 
during the latter month. A careful comparison with a herd that 
was liberally fed with soiling crops shows that this decrease was 
mostly unnecessary and certainly unprofitable. 

(2) Further evidence is obtained in proof of the claim that the 
cheese values of different milks are very closely proportional to 
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the percentages of butter fat which they contain, and that the 
purchase of milk of varying quality at a uniform price is a most 
unbusinesslike operation, unjust alike to producer and buyer. 

Use of fertilizers on potatoes. — Experiments conducted on Long 
Island for the purpose of comparing the relative profits from 
using 1,000 lbs. and 2,000 lbs. of commercial fertilizer per acre 
on potatoes showed: (1) that the smaller quantity was the more 
profitable, and (2) that in a single application of 2,000 lbs. of 
fertilizer per acre twenty-five per cent more nitrogen, nearly five 
times as much phosphoric acid and not far from sixty-five per 
cent more potash were added to the soil than were removed in 
two crops. This indicates that Long Island potato growers may 
be incurring serious losses by applying too much of an improp- 
erly compounded fertilizer. 

Horticultural Investigations. — ^During 1896 the horticul- 
tural investigations at this Station have been conducted largely 
along the following lines: 

Testing fruits. — ^This necessitates the keeping of permanent 
records of the very large number of varieties which are now in- 
cluded in the Station collections. In many cases photographs, 
drawings and herbarium specimens are preserved. The accom- 
panying report includes the results of comparative tests of ap- 
ples, strawberries, raspberries, blackberries, gooseberries and 
grapes, together with descriptions of different varieties of these 
fruits. 

The origination of new fruits for the purpose of securing improved 
sorts. — Station seedlings of apple, pear, cherry, plum, grape, cur- 
rant, gooseberry, blackberry, dewberry, raspberry and straw- 
berry, 1,111 varieties in all, are being tested. With but few ex- 
ceptions these are crosses, hybrids or pure bred seedlings, the 
parents of which, both male and female, have been selected for a 
definite purpose; in other words, they are the result of system- 
atic plant breeding. 

The treatment of plant diseases, (a) Plum leaf spot. — Gratifying 
results have followed the investigations as to the best time for 
making the applications and as to the fewest number of treat- 
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ments with the Bordeaux mixture by which plum leaf spot in 
bearing orchards may be practically controlled. The experi- 
ments have been in progress for two years, during which period 
693 trees in all have been under treatment. They have been con- 
ducted on a scale sufficiently extensive to insure reliable results, 
and a definite course of treatment based on this work is now 
confidently recommended. In the course of these experiments 
a marked increase in the yield of the sprayed trees has been re- 
corded. One of the varieties which was treated, the Italian 
Prune, yielded forty-five per cent more marketable fruit where 
sprayed than where not sprayed. The fruit also ripened later on 
the sprayed trees, which, in this case, resulted in securing better 
market prices. 

(6) Cherry leaf spot. — Experiments with ch^ry leaf spot similar 
to those conducted with plum leaf spot have not given sufficiently 
marked results to permit of recommending a line of treatment 
for this disease in bearing orchards. During a considerable 
portion of the time when the treatment should be given, the use 
of Bordeaux mixture is objectionable because it sticks to the 
fruit till it is ripe and so injures its market value. 

(c) Apple scab. — Some of our prominent fruit-growers have ad- 
vocated the idea that liberal applications of wood ashes to apple 
orchards increases the healthfulness of the foliage and enables 
the leaves and fruit to better resist the attack of the scab fungus. 
One of the Station orchards has for four years been devoted to 
an investigation of this question. 

A comparison of different hind of spraying apparatus. — ^The im- 
provements in the apparatus designed for spraying orchards, 
vineyards and field crops have been progressing very rapidly in 
recent years. Two years ago a report on the various kinds of 
spraying devices was issued by this Station. Since that time 
Mr. Paddock has given special attention to this subject and has 
prepared for this report an account of recent modifications of 
spraying apparatus. 

A report of the winter injury which was sustained in 1895-6 by 
the varieties of fruit which are grown in tMs state. — ^Not since the 
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Station was established has the temperature been so low here as 
it was in February, 1896, when at one time the mercury regis- 
tered 21 degrees below zero. All fruit buds of peaches, apricots 
and sweet cherries were killed; plums, except natives, suffered 
almost as severely, and sour cherries and pears ^ere damaged 
to a considerable extent. It was thought that since the winter 
was unusually destructive to fruit buds throughout the state, 
and in many cases to the trees as well, this condition afforded an 
unusually good opportunity for learning the relative hardiness 
of different varieties of fruit. An effort was made to secure a 
correspondent in every town in the State to report on the condi- 
tion of fruit and the amount of winter injury. The names of 
nearly 700 correspondents were furnished to the Station, 
and about two-thirds of them responded to the inquiries 
which were sent to them. From the mass of data which was 
thus secured, the report on this subject, which is given in the fol- 
lowing pages, has been compiled. 

A series of experiments in thinning fruit has been undertaken 
to study the influence which the practice of thinning fruit, con- 
tinued systematically for a series of years, may have on the vigor 
and productiveness of the tree and the size, color and quality of 
the fruit. By the account of progress of the experiments with 
apples which is given in this report it is seen that the trees which 
were thinned in 1896 gave fruit of a higher color and a larger per 
cent of No. 1 grade than did the trees which were not thinned. 
The total amount of fruit per tree borne by the former was so 
much superior in appearance that it is estimated it would usu- 
ally bring fifteen per cent more in price. 

Plant Disease Investigations. Spraying potatoes. — ^The ex- 
periments of 1895 reported in Bulletin No. 101 on spraying po- 
tatoes with Bordeaux mixture showed three definite results: 

(a) The early blight was largely prevented, and the late blight 
did not appear at all on the potatoes. The unsprayed vines were 
badly diseased. 

(6) Spraying five times increased the yield of merchantable 
tubers sixty-two bushels per acre. 
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(c) The injuries caused by the encumber flea-beetle were much 
diminished by the spraying. 

In 1896 neither of the two common potato blights appeared, 
but nevertheless the spraying was accompanied with excellent 
results. 

Cucumber blight. — ^The pickle industry of Long Island is an im- 
portant one and it has lately been threatened with destruction 
by downy mildew. Many cucumber growers are reported to 
have about decided to give up the business on this account. 

An experiment made by Mr. Stewart has pointed out a success- 
ful and practical remedy for this disease, an account of which 
will appear in a future bulletin. 

Spraying far eama^ion rust. — At the present time a large 
amount of money is received by forcing house men from the 
growth of carnations. One obstacle to this industry is the rav- 
ages of the rust, and much attention is being given by the Sta- 
tion to this matter. 

The results so far reached indicate that spraying with a solu- 
tion either of copper sulphate or potassium sulphide, preferably 
the former, may at least partially control the disease. In one 
experiment fifty-eight per cent of the plants of a very suscep- 
tible variety were kept free from rust, the unsprayed plants be- 
ing all affected. 

Entomological Investigations. Cause of pimply potatoes. — 
A condition of the potato tubers which is termed " pimply " has 
been noticed in southeastern New York and other places, the 
caoae of which has heretofore been unknown. 

An investigation instituted by the Station has brought to light 
the fact that this injury is caused by larvae of the cucumber flea- 
beetle feeding upon the tuber. 

As the flea-beetle is discouraged from feeding upon the vines 
by the use of Bordeaux mixture, spraying with the liquid is rec- 
ommended as a preventive of " pimply " potatoes. 

Prevention of insect ravages. — ^The reports of the entomologist 
adyifle, on the basis of careful experiments, that the injuries due 
to certain insects can be wholly or in part prevented by the sev- 
eral methods mentioned below. 
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(a) Attacks of Colorado potato beetle and flea-beetle are 
avoided by spraying with Bordeaux miztnre. 

(5) The squash borer can be controlled by cultural methods. 

(c) The onion thrips can be kept away by planting set onions 
on the margin of the field, to be sprayed frequently with k&N^ 
sene emulsion. 

(i) The red spider is largely kept from raspberries by raking 
and burning the leaves in the fall and spraying with kerosene 
emulsion in the spring. 

(e) The application of kainit in June diminishes the damage 
done by the pear midge. 

Cultivation of the orchards is equally beneficial. 

(/) The cabbage-looper was killed in the open field by the use 
of poisoned resin-lime mixture. 

(g) The use of a mixture of dry bran or middlings and Paris 
green was found to be a cheap and efficient means of preventing 
the destruction of onions by cut worms. 

This is an important result in view of the extent of onion cul- 
ture in Orange County, as it is estimated that during the past 
year forty-six per cent of the crop was ruined by this pest. 

(h) The experiments of the past season indicate that spraying 
with green arsenite and lime can be successfully used against 
the apple fruit worm, pistol-case bearer, cotton- wood leaf beetle, 
apple flea-beetle and the potato beetle. 

Outbreak of the army toorm. — The Station was able to render 
prompt and extensive assistance in controlling the outbreak of 
the army worm in this state during the past season. 

Tests of insecticides. — ^A thorough test of dendrolene showed 
that it is dangerous to the trees, and that as a preventive of the 
canker worm it is unsatisfactory. 

OoUeations of insects. — Good progress has been made in increas- 
ing the reference collections. The Station now has about 5,000 
specimens, representing 2,395 species of insects, chiefly those that 
are injurious. 

Crop Production. Alfalfa.— A record is being kept on the 
Station farm of certain forage crops. The most noteworthy of 
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these is alfalfa. During three years a field of several acres of 
this legume has yielded an average of approximately 17.6 tons of 
green fodder per acre. This has been equivalent to about 8,400 
I>ounds of dry matter per acre, or 5,000 pounds of digestible 
material. During the past season the older alfalfa fields pro- 
duced four cuttings of a most excellent green food which was 
greatly relished by the cows. This is by far the most successful 
soiling forage crop which is grown by the Station, and our ex- 
perience with it will soon be made the subject of a bulletin. 

Silage com. — ^In maintaining a herd of twenty-five animals 
without pasturage, the Station places great dependence upon the 
com crops. From eight to ten acres of com are grown annually, 
nearly all of which is put into the silo. It is allowed to mature 
until the kernels begin to glaze, and in this condition produces 
silage of uniformly good quality, which serves as a supply of 
succulent food during the entire winter season. The milk from 
cows which eat as much as fifty pounds of the material daily is 
excellent in quality and flavor. The experience of several years 
on the Station farm and on many successful dairy farms justify 
the assertion that the silo has passed beyond the experimental 
period. It is an economical adjunct of animal husbandry and 
its use is consistent with the manufacture of dairy products of 
the highest quality. 

During the year the Station has isued a bulletin entitled, 
" SUage and Silos,** written by Mr. Wheeler, which is an admir- 
able resume of such facts as are valuable to those who wish to 
consider the subject. 

Animal Production. Tests of dairy }>reeds, — During two years 
a large amount of unpublished data has accumulated from this 
test, which is now being arranged and digested for publication. 

Feeding espperiments toith swine. — ^Tests have been made of the 
comparative growth of crossbred pigs, including Tarn worth- York- 
shire, Yorkshire-Tamworth, Tamworth-Duroc, Tamworth-Poland 
Ohina, and Ohio Improved Chester-Poland China. Considered 
in connection with trials of former years the main result is favor- 
able to the Tamworth crosses. 
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Poultry feeding experiments. — ^A test of the relative valne of 
whole and ground grains as food for laying hens, continued dur- 
ing two years, showed a marked advantage for the ground grains 
in feeding Leghorns and the reverse in feeding Cochins. 

EXPBRIMBNTS OARRIBD ON OUTSIDB OF THB STATION PrBMISBS. 

The larger part of the data herein presented was secured in the 
laboratories and on the farm connected with the Station. It is 
sometimes necessary, however, in order to find the conditions 
required for particular experiments, to secure the privilege of 
using laid, trees, or other facilities owned by private parties. 
In 1896 several interesting and profitable tests of varieties, spray- 
ing, thinning fruit and girdling grape vines, have been carried 
on in the orchards and vineyards of private fruit growers. The 
following are the gentlemen who have kindly and faithfully 
assisted the Station in this work. 

W. D. Barns & Son, Middle Hope. Test of varieties. 

S. A. Hosmer, Clifton. Spraying for raspberry anthracnose. 

T. C. Maxwell & Brothers, Geneva. Spraying for plum leaf 
spot 

E. Smith & Sons, Highland. Girdling grapes. 

Frank Smith, North Hector. Thinning plums. 

L. Bice, Manchester. Spraying for raspberry anthracnose. 

Walter E. Taber, Poughkeepsie. Girdling grapes. 

T. B. Wilson, HalPs Corners. Thinning apples. 

Special Work in the Second Judicial Department. 

The appropriation for three years which has been made for the 
maintenance of investigations in the Second Judicial Depart- 
ment is a recognition of the special conditions that prevail in the 
territory adjacent to the great markets of New York and Brook- 
lyn. In the expenditure of this fund the Station evidently has 
endeavored to give due consideration to the agricultural prac- 
tices of most importance in southeastern New York. A branch 
Station has been established at Jamaica, from which as a center, 
experiments and investigations have been conducted with refer- 
ence to relieving the most pressing difficulties encountered, es- 
pecially by market gardeners and forcing-house men. While 
the control of the work remains with the Station at Geneva, the 
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men at Jamaica have been more or less thrown upon their own 
resonrces, and much credit is due to them for the efficient and 
practical manner in which they have performed the duties that 
were assigned to them. 

In 1896 five bulletins were printed by this fund. Some im- 
portant results have been reached. Leaving out of consideration 
much other valuable information gained, it is safe to assert that 
if the facts demonstrated by Messrs. Stewart and Sirrine i-elative 
to spraying potatoes and cucumbers and the control of the cut 
worm that attacks onions would be heeded by the farmers of 
Long Island and Orange County alone, the benefits would an- 
nua) ly pay the entire exi)ense of the Experiment Station several 
times over. For account of these results reference is made to the 
previous summary and to the detailed report herewith presented. 

This appropriation provides for instruction as well as investi- 
gation, and in 1896 eight farmers' institutes were held in the Sec- 
ond Department at Sonthold, Riverhead, Southampton, Jamaica, 
Northville, Newburgh and Goshen. Twelve more are already 
planned for 1897. 

The Relation of New York Farmers to their Experiment 

Station. 

It is gratifying to note how generally the agriculturists of this 
state are in cordial symi)athy with the work of their Experiment 
Station. This is very encouraging to the officers of the Station. 
They recognize that the cooperation of the farmers is essential to 
the success of their efforts. There must be on the one hand the 
search for truth, and on the other the disposition to learn and 
practice it. Effort is demanded no less'on the part of the farm- 
ers than from those who are attempting to serve their interests. 
Bulletins must be written in order that they may be read, but 
they must be read, — ^yes, studied, before they eflfect any good. 

We suggest therefore, that while the Station officers are being 
held to faithful and vigorous work, farmers shall consult their 
own interests by giving careful consideration to whatever facts 
the Station lays before them, either to approve and utilize or to 
form the basis of criticism and inquiry. 
3 
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Bulletins Published in 1896. 
Sixteen bnlletins have been published during the past year, 
oontaining 317 pages. 
No. 98. Plum leaf spot. Cherry leaf spot. Fruit rot. By 8. 

A. Beaoh. 
•No. 99. The spinach leaf maggot or miner. By F. A. 

Sirrine. 
•No. 100. Combating carnation rust. By F. C. Stewart. 
•No. 101. Potato diseases on Long Island in the season of 

1895. By F. C. Stewart. 
No. 102. Silage and silos. By W. P. Wheeler. 
No. 103. Provisions of the new fertilizer law of New York. 

By L. L. Van Slyke. 
No. 104. Notes on the recent invasion of the army worm. By 

V. H. Lowe. 
No. 105. Effects of drouth upon milk production. By L. L. 

Van Slyke. 
No. 106. Feeding experiments with laying hens. The rela- 
tive efficiency of whole and ground grains. By W. P. 
Wheeler. 
No. 107. Report of analyses of commercial fertilizers for the 

spring of 1896. 
No. 108. The real value of " natural plant food." By L. L. 

Van Slyke. 
No. 109. Strawberries. By Wendell Paddock. 
No. 110. Milk-fat and cheese yield. By L. L. Van Slyke. 
No. 111. Variety tests with blackberries, dewberries and rasp- 
berries. By Wendell Paddock. 
•No. 112. Economy in using fertilizers for raising potatoes. 

By L. L. Van Slyke. 
•No. 113. The cucumber flea beetle as the cause of " pimply " 

potatoes. By F. C. Stewart. 
Five of these bulletins (*) were isued under the authority of 
the laws of 1895 and 1896, which provided for special work in the 
Second Judicial Department. 

W. H. Jordan, 

Director. 
New York Agricultural Experiment Station, 
Geneva, N. Y., Dec. 31, 1896. 
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REPORT OF THE CHEMIST. 



L. L. VAN SLYKB. 



I. EFFECTS OF DROUTH UPON MILK PRODUC- 

TION.* 



SUMMARY. 

During the season of 1895 analysis was made of the milk of 
eadi of fifty herds of cows, whose milk was taken to a cheese- 
factory. The object was to study the variations which milk 
undergoes as the result of climatic conditions. The averages of 
all the results obtained are presented. 

(1) Cheese-producing constituents of milk include fat and 
oaaein. 

(2) Variation of fat in milk. It waB found that the amount 
of fat in 100 i>ound8 of milk waB about the same in June aa in 
May, and then increased during the rest of the season. 

(3) Variation of casein in milk. The casein was less in June 
than in May, and still less in July, after which there was a more 
or less rapid increase from month to month. 

(4) Variation in relation of casein to fat. During June, July 
and August there was less casein for each pound of fat in 

milk than during each month preceding. After August the pro- 
portion of casein relative to fat increased. 

(6) Variation in cheese produced. In June and July less 
cheese waB made from 100 pounds of milk than in each preceding 
month; and after July the amount increased from month to 
month. 

(6) Variation in relation of fat to cheese yield. The amount 
of cheese made for one pound of fat was less in June than in 
May, and continued to decrease during July and August, after 
which there was an increase. 

• Pabllahed irithotit detailed date aa Bnlletin IK: 105. 
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Tablb Showiko Tariatioii of Fat, Casrin, Chbbsb, Etc. 



MONTB. 



M*y 

Jime 

Jnly 

Angust ... 
September 
Ootober .. 



Ponadtof 

fatiBlM 

pounds of 

milk. 



8.58 
8.69 
8.71 
4.04 
8.97 
4.20 



Poandaof 
OMofnin 

100 pounds 
of mUk. 



2.40 
2.33 
2.20 
2.26 
2.47 
2.69 



OBO 1>01Uld 

•f fat for 
milk. 



0.67 
0.66 
0.69 
0.66 
0.62 
0.64 



Povndaof 

•hOOM 

mftdofrooi 

110 poonds 

of milk. 



9.94 

9.n 

9.58 
10.10 
10.54 
11.36 



Poondsof 

OhOOM 

made for 
OBO poond 
offlUia 



2.78 
2.72 
2.58 
2.60 
2.66 
2.70 



(7) Cause and bearing of variations in yield and composition 
of milk. The decreased jield and cheese-producing power of 
the milk in July and August were mainly due to insufficient nutri- 
tion, caused by the drying up of the pastures. Had the cows 
been properly supplied with abundance of nutritious, succulent 
food, it is estimated that the yield of milk and cheese would hare 
been increased to the extent of five dollars a cow on an average. 

(8) Provision against effects of drouth. In this State drouth 
generally prevails at some time during the summer. Provision 
should be made to supplement dried pastures. For this purpose 
corn silage, alfalfa and oat and pea fodder are recommended. 

INTRODUCTION. 
For several years we have carried on a systematic analysis 
of cheese-factory milk for the purpose of studying its composition 
and the various influences which affect its composition. These 
analyses have been continued for a period of time covering essen- 
tially the cheese-factory season, generally from April or early May 
until November. One object which we have had in nund in this 
work has been to study the variations which milk undergoes 
during the season as the result of climatic conditions. It is 
now our purpose to consider in what manner and to what extent 
climatic conditions affect the composition of milk and how these 
changes of composition are related to <dieeBe production. We 
purpose also to consider how we may overcome undesirable 
changes produced in the composition of milk by unfavorable 
conditions of weather, particularly such as drouth. 
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PreviouB to the season of 1895 we analyzed samples represent- 
ing the entire mixed milk. During the season of 1895, we not 
only continued this work, but we also made analyses of the milk 
of each of fifty separate herds during the entire season. We ob- 
tained the samples through the codperation of Messrs. Q. and F. 
H. Merry, of Verona, to whom we have been similarly obligated 
in our former work. 

In studying the results of our season's work, we shall con- 
sider: — 

(1) Cheese-producing constituents of milk. 

(2) Variations in amount of fat in milk. 

(3) Variations in amount of casein in milk. 

(4) Variations in relation of casein to fat in milk. 

(5) Variations in amount of cheese produced. 

(6) Variations in relation of fat to cheese-yield. 

(7) Variations in aggregate yield of milk-fat, casein, and 
cheese. 

(8) Cause and bearing of variations in yield and composition 
of milk. 

(9) Provisions against effects of drouth. 

1. The Chbese-Produoing Constituents op Milk. 

Of the several compounds contained in milk, only two are 
prominent as cheese-producing materials; or, stated in another 
way, the cheese-producing power of milk is almost entirely meas- 
ured by two of its solid constituents, so far as the composition 
of milk is concerned. These two constituents are fat and casein. 
The other constituents of the milk, such as albumen, sugar, etc., 
pass into the whey and are lost, so far as regards ordinary cheese 
production. 

The query may suggest itself, — " Is not water an important 
constituent of both milk and cheese ? " While water is a promi- 
nent constituent of both milk and cheese, the amount of water 
retained in cheese is quite independent of the amount of water 
in the milk from which the cheese is made. The amount of 
water retained in cheese depends upon the conditions of manu- 
/aeture^ and the cheese-maker has it in his power to retain more 
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or less water in cheese, regardless of the composition of the milk 
used, BO long as the milk is normal. In studying variatious 
found in the cheese-producing constituents of milk, we need, 
therefore, to consider only the fat and casein. 

The fat which forms so large a proportion of natural butter 
comes from the fat in milk, and it is this same milk-fat that forms 
the fat of cheese. 

Casein, in an impure form, is familiar to every one under the 
name of curdled milk. When milk sours, a white, solid sub- 
stance or curd forms, and this substance is called casein, though, 
strictly, it is a compound of casein and something else. In using 
the term casein we do not include albumen and albumose, as is 
commonly, though erroneously, done, but refer only to the com- 
pound that is coagulated by rennet and retained in cheese. 

2. Variations in Amount of Fat in Milk. 
We shall give the detailed results secured with the fifty dif- 
ferent herds, whose milk was examined during the season, and 
shall then give a general summary, showing the average varia- 
tions of the milk of all the herds from month to month during 
the season. 
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Tablb Showing Pbrcentagb or Fat in Milk of Diffbbent Hbeds During 

Season. 



NUMBXR OF HERD 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45. 

46. 

47. 

48, 

49.. 

»., 



May. 



8.67 
3.88 
3.92 
3.57 
3.27 
3.20 
3.73 
3.70 
3.43 
3.28 
8.97 
3.80 
8.47 
3.98 
8.68 
3.45 
3.78 
8.67 
8.42 
8.48 
3.65 
8.88 
8.58 
8.15 
8.70 
8.38 
8.82 
8.50 
8.88 
8.48 
8.58 
8.80 
8.65 
4.00 
8.7d 
8.73 
8.78 
8.25 
8.90 
8.60 
3.1# 
8.80 
8.20 
4.00 
4.85 
8.80 
8.10 
8.95 
8.40 
8.80 



June. 



8.50 
3.83 
3.98 
3.48 
8.10 
8,48 
3.70 
4.28 
8.35 
3.35 
8.85 
3.28 
3.30 
3.60 
3.60 
3.48 
4.00 
8.40 
3.43 
3.50 
8.58 
8.58 
3.50 
8.37 
3.68 
3.48 
8.58 
8.40 
4.00 
8.70 
8.40 
8.63 
8.18 
8.90 
8.96 
8.55 
3.50 
3.15 
3.95 
4.08 
3.70 
3.85 
3.18 
8.30 
4.15 
8.40 
8.60 
4.20 
8.50 
4.00 



July. 



3.90 
8.95 
3.80 
8.48 
8.35 
3.40 
3.110 
3.98 
3.40 
8.38 
4.00 
3.60 
8.70 
8.88 
8.80 
3.58 
4.05 
3.88 
8.68 
8.65 
8.70 
3.70 
4.05 
3.48 
8.95 
8.50 
3.75 
3.88 
3.66 
3.73 
3.40 
4.00 
3.40 
3.97 
8.75 
3.75 
3.82 
3.85 
4.07 
4.10 
3.85 
8.25 
3.00 
3.88 
3.98 
3.47 
3.08 
4.30 
8.55 
4.10 



Auffust. 



4.00 
4.28 
4.08 
8.80 
8.68 
3.70 
4.10 
4.35 
3.58 
3.50 
4.78 
8.70 
8.78 
8.85 
8.90 
3.80 
4.30 
4.23 
8.88 
4.00 
4.00 
4.00 
4.87 
3.90 
4.50 
8.85 
4.20 
4.28 
4.06 
4.83 
3.60 
4.30 
3.85 
4.33 
4.90 
8.95 
4.05 
8.67 
4.58 
4.18 
3.80 
8.90 
8.50 
4.12 
3.70 
8.73 
3.63 
4.20 
3.93 
4.60 



Sep- 
tember. 



4.16 
4.37 
8.97 
8.68 
8.78 
8.58 
4.10 
4.08 
8.60 
8.33 
4 67 
3.65 
3.55 
8.78 
8.83 
8.70 
4.25 
4.38 
8.80 
8.50 
4.00 
4.20 
4.00 
3.80 
4.16 
4.10 
4.10 
8.93 
8.95 
8.55 
8.83 
4.20 
3.H8 
4.43 
4.60 
3.98 
4.10 
8.61 
4 88 
4.05 
4.00 
3.g5 
3.20 
3.53 
4.78 
3.70 
3.90 
8.90 
4.00 
4.52 



October. 



4.20 
4.62 
4.47 
4.08 
4.15 
3.95 
3.90 
4.32 
8.80 
3.80 
4.25 
4.30 
4.05 
4.12 
4.82 
8.90 
4.52 
4.77 
4.03 
4.28 



.47 

.12 
.15 
.08 
.80 
.07 
.20 
4.12 
4.18 
4.17 
8.75 
4.23 
4.25 
5.03 
4.45 
4.35 
4.55 
8.81 
5.00 
4.28 
4.22 
4.30 
8.60 
4.03 
4.63 
3.87 
4.03 
4.20 
4.23 
4.78 



Avereffe 
for 



8.88 
4.16 
4.01 
8.68 
8.55 
3.55 
3.90 
4.08 
8.58 
8.48 
4.27 
8.64 
8.63 
8.88 
3.86 
8.68 
4.15 
4.04 
8.71 
8.76 
3.90 
8.78 
3.92 
3.61 
4.08 
3.72 
3.87 
8.87 
8.98 
8.84 
8.59 
4.02 
3.69 
4.81 
4.22 
8.87 
4.00 
8.47 
4.37 
4.06 
3.84 
3.63 
8.28 
8.80 
4.24 
3.58 
8.56 
4.14 
3.79 
4.85 
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The results embodied in the preceding table can be summarized 
as follows: 

Tablr Showing Pounds or Fat in 100 Pounds of Milk. 

May ; 3.68 pounds. 

June 8.59 pounds. 

July 3.71 pounds. 

August 4.04 pounds. 

September 8.97 pounds. 

October 4.20 pounds. 

Averaging the amount of fat contained in the milk of all the 
different herds, we see that the fat in 100 pounds of milk was 
about the same in May and June, that the amount increased 
during July and August, fell slightly in September and then 
increased in October. 

Giving a more detailed summary, we find — 

(1) In June 24 herds produced more fat in 100 pounds of milk 
than in May, the amount of increase varying from 0.01 to 0.53 
pound; while 26 herds produced less fat than in May by amounts 
varying from 0.02 to 0.70 pounds. The general average teas a 
slight increase of fat amounting to 0,01 pound of fat for 100 pounds 
of miUc. 

(2) In July 38 herds produced more fat in 100 pounds of milk 
than in June, the amount of increase varying from 0.02 to 0.55 
pound; while 10 herds produced less fat than in June by amounts 
varying from 0.02 to 0.52 pound. Two herds showed neither de- 
crease nor increase. The general average of all results was an 
increase amounting to 0.12 pound of fat for 100 pounds of milk. 

(3) In August 45 herds produced more fat in 100 pounds of 
milk than in July, the amount of increase varying from 0.03 to 
0.78 pound; while only 3 herds produced less fat than in July by 
amounts varying from 0.05 to 0.28 pounds. The general average 
was an increase of 0.S3 pound of fat for 100 pounds of milk. 

(4) In September 16 herds produced more fat in 100 pounds of 
milk than in August, the amount of increase varying from 0.02 to 
0.30 pound; while 28 herds produced less fat than in August by 
amounts varying from 0.02 to 0.78 pound. Three herds showed 
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neither inorease nor decrease. The general average toas a decrease 
of 0.07 pound of fat for 100 pounds of mUk. 

(5) In October 38 herds produced more fat in 100 pounds of 
milk than in September, the amount of increase varying from 
0.03 to 0.78 ponnds; while 7 herds produced less fat than in Sep- 
tember by amounts varying from 0.03 to 0.62 pounds. The gen- 
eral average was an increase of 0.28 pound of fat for 100 pounds of 
milk. 
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8. Variations in Amount of Cabbin in Milk. 

Tablb Showing Pxrcentaob of Casein in Milk op Difterbnt Herds 

During Season. 



NUMBEB of HBRD. 



1. 

3. 
3. 
4. 

5. 
6 

7- 
8. 
9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
90. 
21. 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
31. 
82. 
88. 
34. 
86. 
86. 
87. 
88. 
80. 
40. 
41. 
42. 
48. 
44. 
46. 
46. 
47. 
48. 
49. 
50. 



May. 



35 
43 
44 

40 
30 
12 
40 
38 
35 
17 
44 
34 
68 
47 
33 
40 
33 
33 
18 
29 
25 
30 
27 
35 
88 
21 
30 
38 
46 
34 
28 
55 
63 
.80 
.48 
45 
.56 
.43 
49 
41 
44 
.54 
23 
.44 
41 
38 
43 
75 
.59 
2.74 



June. 



July. 



2.41 
2.44 
2.45 
2.83 
2.30 
2.05 
2.33 
2.28 
2.24 
2.06 
2.24 
2.32 
2.18 
2.38 
2.32 
2.34 
2.30 
2.48 
2.88 
2.38 
2.21 
2.27 
2.36 
2.31 
2.86 
2.19 
2.32 
2.89 
2.47 
2.34 
2.25 
2.44 
2.39 
2.30 
2.38 
2.41 
2.89 
2.34 
2.45 
2.24 



34 

25 

19 

13 

38 

34 

2.31 

2.47 

2.45 

2.53 



August. 



2.17 


2.29 


2.15 


2.29 


2.18 


2.28 


2.12 


2.25 


2.03 


2.16 


2.00 


2.10 


2.16 


2.22 


2.34 


2.40 


1.94 


2.06 


1.98 


2.14 


2.20 


2.37 


3.20 


2.15 


2.02 


2.19 


2.26 


2.27 


2.27 


2.20 


2.86 


2.87 


2.32 


2.21 


2.36 


2.39 


2.09 


2.18 


2.23 


2.36 


2.11 


2.17 


2.16 


2.16 


2.24 


2.26 


2.11 


2.16 


2.21 


2.44 


2.21 


2.22 


2.27 


228 


2.22 


2.16 


2.27 


2.25 


2.15 


2.80 


2.11 


2.08 


2.87 


2.49 


2.24 


2.31 


2.28 


2.28 


2.31 


2.48 


2.28 


2.20 


2.34 


2.38 


2.37 


2.29 


2.50 


2.52 


2.29 


2.33 


2.32 


2.85 


2.11 


2.16 


2.00 


2.11 


2.00 


2.07 


2.20 


2.40 


2.21 


2.24 


2.19 


2.21 


2.32 


2.31 


2.31 


2.30 


2.42 


2.33 



Sep- 
kember. 



2.58 
2.68 
2.61 
2.68 
2.54 
2.33 
2.48 
2.58 
2.80 
2.35 
2.58 
2.27 
2.37 
2.56 
2.32 
2.54 
2.58 
2.71 
2.89 



October. 



.60 
2.44 
2.80 
2.44 
2.34. 
2.49 
2.24 
2.30 
2.55 
2.46 
2.44 
2.14 
2.61 
2.64 
2.40 
2.56 
2.39 
2.61 
2.50 
2.61 
2.69 
2.44 
2.41 
2.12 
2.30 
2.58 
2.45 
2.47 
2.61 
2.63 
2.56 



2.86 
2.92 
2.87 
2.85 
2.61 
2.42 
2.70 
2.81 
2.45 
2.54 
2.60 
2.76 
2.66 
2.70 
2.63 
2.75 
2.67 
2.91 
2.48 
2.70 
2.73 
2.75 
2.81 
2.68 
2.72 
2.43 
2.70 
2.81 
2.68 
2.69 
2.47 
2.77 
2.68 
2.69 



72 

84 
2 98 
2.66 
2.80 
2.56 
2.68 
2.88 
2.67 
2.69 
2.96 
2.87 
2.77 



Average 

for 
manoD. 



2.42 
2.50 
2.47 
2.45 
2.34 
2.17 
2.41 
2.47 
2.25 
2.28 
2.88 
2.87 
2.81 
2.46 
2.87 
2.46 
2.41 
2.64 
2.29 
2.44 
2.84 
2.86 
2.42 
2.83 
2.44 
2.26 
2.89 
2.43 
2.42 
2.38 
2.20 
2.64 
2.48 
2.87 
2.48 
2.88 
2.58 
2.U 
2.67 
2.47 
2.44 
2.86 
2.19 
2.24 
2.51 
2.88 
2.87 
2.60 
2.49 
2.64 
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The data embodied in the preceding table are Bummarized as 
follows: 

Tablk Showing Pounds ok Casein in 100 Pounds of Milk. 

May 2.40 pouiHls. 

June 2.38 pounds. 

July 2.20 pounds. 

Augmt 2.26 pounda. 

September 2.47 pounds. 

October 2.09 pounds. 

Taking a general average of all the results^ we see that the 
amonnt of casein contained in 100 pounds of milk was less in 
Jane than in May, and still less in July, after which there was a 
more or less rapid increase from month to month. 

The following summary gives greater details: 

(1) In Jane 11 herds produced more casein in 100 pounds of 
milk than in May, the amount of increase varying from 0.01 to 
0.20 pound; while 36 herds produced less casein than in May by 
amounts varying from 0.01 to 0.50 pound. Three herds showed 
neither increase nor decrease. The general average of dU results 
shows a decrease of 0.07 pound of casein for 100 pounds of milk. 

(2) In July 7 herds produced more casein in 109 pounds of milk 
than in June, the amount of increase varying from 0.02 to 0.06 
pounds; while 43 herds produced less casein than in June by 
amounts varying from 0.04 to 0.34 pound. The general average 
was a decrease of OJS pound of casein for 100 pounds of milk. 

(3) In August 36 herds produced more casein in 100 pounds of 
milk than in July by amounts varying from 0.01 to 0.23 pound; 
while 10 herds produced less casein than in July by amounts 
varying from 0.01 to 0.11 pound. Two herds showed neither in- 
crease nor decrease. The general average was an increase of 0.06 
pound of casein for 100 pounds of milk. 

(4) In September every herd without exception produced more 
casein in 100 pounds of milk than in August, the amount of in- 
crease varying from 0.01 to 0.43 pound, and averaging 0.21 pound 
of casein for 100 pounds of milk. 

(5) In October every herd produced more casein than in Sep- 
tember by amounts varying from 0.04 to 0.49 pound, the general 
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average increase amounting to 0.S2 pound of casein for 100 pounds 
of mUk. 

4. Variations in Rsni/ATioN of Oasbin to Pat in Milk. 

We have already seen in what manner fat and casein, the 
oheese-prodncing constituents of milk, varied during the differ- 
ent months of the season of 1895. It will be interesting to con- 
sider these two compounds together. We will present the data 
so as to show the number of pounds of casein for each pound of 
fat contained in milk. It should be kept in mind that when the 
proportion of casein to fat increases, the yield of cheese for each 
pound of fat also increases. 

There is another point concerning the relation of fat and 
casein in milk in respect to the bearing which this relation has 
upon the methods of manufacture. In the months of July and 
August, cheese-makers often complained of the behavior of the 
cheese made at this time, without understanding the cause of 
their difficulty. The cheese leaked fat badly and did not stand 
up well, although behaving properly when first made. This be- 
havior is due to a decrease of casein and increase of fat, so that 
the milk and cheese contained an excess of fat. Cheese-makers, 
at such times, are really dealing with milk which is not normal 
factory milk, but which is like normal factory milk to which 
some cream has been added. 
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Table Showikq Rblatiok or Fat to Casux in Milk or Diffkrbnt Hirds 

DuRiNo Sbasok. 

Poundi of casein for one pound of fat in milk. 



NUMBER OF HKRD. 



3- 
4. 
6. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
90. 
21. 
22. 
23. 
34. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 



May. 











0. 











0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 



0, 

0. 

0. 

0. 

0. 

0. 

0. 













Jon*. 



Julj. 



0.60 
0.64 
.0.63 
0.67 
0.74 
0.59 
0.63 
0.54 
0.67 
0.62 
0.58 
0.71 
0.66 
0.66 
0.65 
0.68 
0.58 
0.71 
0.69 
0.68 
0.63 
0.67 
0.67 
0.68 
0.65 
0.64 
0.67 
0.70 
0.62 
0.64 
0.66 
0.67 
0.76 
059 
0.60 
0.68 
0.68 
0.74 
0.62 
0.55 
0.64 
0.67 
0.69 
0.65 
0.58 
0.69 
0.64 
0.59 
0.70 
0.64 



0.56 

0.55 

0.58 

0.61 

0.61 

0.59 

0.56 

0.59 

0.57 

0.60 

0.55 

0.61 

0.55 

0.59 

0.60 

0.66 

0.57 

0.62 

0.57 

0.61 

0.57 

0.59 

0.55 

0.62 

0.56 

0.63 

0.61 

0.58 

0.62 

0.58 

0.62 

0.59 

0.66 

0.56 

0.62 

0.61 

0.61 

0.70 

0.61 

0.56 

0.60 

0.65 

0.67 

0.52 

0.55 

0.64 

0.71 

0.54 

0.65 

0.59 



Aaguat. 



0.57 

0.53 

0.56 

0.59 

0.59 

0.57 

0.54 

0.55 

0.58 

0.61 

0.50 

0.58 

0.59 

0.59 

0.57 

0.63 

0.51 

0.57 

0.56 

0.59 

0.54 

0.54 

0.52 

0.56 

0.54 

0.58 

0.54 

0.51 

0.56 

0.53 

0.58 

0.50 

0.60 

0.52 

0.50 

0.56 

0.59 

62 

0.55 

056 

0.62 

0.56 

0.60 

0.50 

0.65 

0.60 

0.61 

0.55 

0.50 

0.61 



«mber. 



0.62 

0.61 

0.66 

0.73 

0.67 

0.66 

0.61 

0.63 

0.64 

0.70 

054 

0.62 

0.67 

0.68 

0.61 

0.68 

0.60 

0.65 

0.63 

0.74 

0.61 

0.55 

0.61 

0.62 

0.60 

0.55 

0.56 

0.65 

0.62 

0.68 

0.56 

0.62 

0.69 

0.54 

0.56 

0.60 

0.64 

0.60 

0.54 

0.67 

0.61 

0.63 

0.66 

0.65 

0.54 

0.66 

0.64 

0.67 

0.66 

0.57 



October. 



0.68 

0.63 

0.65 

0.70 

0.63 

0.61 

0.69 

0.65 

0.65 

0.67 

0.61 

0.64 

0.66 

0.65 

0.61 

0.70 

0.59 

0.61 

0.62 

0.64 

0.61 

0.67 

0.67 

0.67 

0.64 

0.60 

0.64 

0.68 

0.64 

0.65 

0.66 

0.65 

0.63 

0.58 

0.61 

0.60 

0.63 

0.71 

57 

0.69 

0.63 

0.65 

0.71 

0.67 

0.62 

0.69 

0.67 

0.70 

0.68 

0.58 



Avenif* 
for 



0.68 

0.60 

0.62 

0.67 

0.66 

0.61 

0.62 

0.61 

0.64 

0.65 

0.56 

0.65 

0.63 

0.64 

0.61 

0.67 

0.58 

0.63 

0.62 

0.65 

0.60 

0.63 

0.62 

0.64 

0.61 

0.61 

0.62 

0.63 

0.62 

0.62 

0.61 

0.64 

0.67' 

0.55 

0.59 

0.61 

0.64 

0.70 

0.59 

0.61 

0.64 

0.64 

0.66 

0.59 

0.59 

0.67 

0.66 

0.60 

66 

0.59 
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The details of the preceding table are summarized below: 
Table Bhowino Pounds of Casein for One Pound of Fat ix Milk. 



MONTH. 



May 

Jane 

July 

August .... 
Beptemlier . 
October ... 



Poand* of 


Pounds of 


fat in 


casein in , 


100 pouods 


100 pounds 


of milk. 


of mlllc. , 


3.58 


2 40 


3.59 


2.33 


3.71 


2.20 


4.04 


2.26 


3.97 


2.47 


4.20 


2.69 



Pounds of 

casein for 

one pound 

of fat in 

mUk. 



0.67 
0.65 
U.59 
0.56 
62 
0.64 



Sammarizing the data from which the foregoing table is de- 
rived, we give the following details: 

(1) In Jnne 16 herds produced more casein in proportion to 
fat than in May by amounts varying from 0.01 to 0.06 pound of 
casein for each pound of fat; while 30 herds produced less casein 
in proportion to fat by amounts varying from 0.01 to 0.13 pound 
for each pound of fat Pour herds remained the same as in May. 
The general average uxis a decrease of OM pound of casein for each 
pound of fat. 

(2) In July 4 herds produced more casein in proportion to fat 
than in June by amounts varying from 0.01 to 0.07 pound ; while 
42 herds produced less casein in proportion to fat by amounts 
varying from 0.01 to 0.13 pound for each pound of milk-fat. 
Pour herds remained the same as in June. The general average 
resulted in a decrease of OM pound of casein for each pound of fat. 

(3) In August 7 herds produced more casein in proportion to 
fat than in July by amounts varying from 0.01 to 0.10 pound of 
casein for each pound of fat; while 38 herds produced less casein 
by amounts varying from 0.01 to 0.12 pound of casein for each 
pound of fat. Three herds remained the same as in July. Th^ 
general average amounted to a decrease of 0.03 pound of casein for 
each pound of fat. 

(4) In September 43 herds produced more casein in proportion 
to fat than in August by amounts varying from 0.01 to 0.15 pound 
of casein for each pound of fat; while 5 herds produced less 
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casein by amounts ranging from 0.01 to 0.11 pound of casein for 
each pound of fat. In general^ there tons an average increase of 
0.06 pound of casein for each pound of fat. 

(5) In October 22 herds produced more casein in proportion to 
fat than in September by amounts varying from 0.01 to 0.11 
pound of casein for each pound of fat; while 14 herds produced 
less casein by amounts varying within similar limits. Four herds 
did not change. In generaly there was an average increase of 0,02 
pound of casein for each pound of fat. 

5. Variations in Amount op Chkbsh Produced. 

Fat and casein have each a fairly definite value in determining 
cheese yield. From extended investigation we have found that 
we can very closely approximate the true yield of green cheese 
from 100 pounds of milk by multiplying the percentage of milk- 
fat by 1.1 and the percentage of casein by 2.5 and adding the 
two products. Yields of cheese obtained in this manner are de- 
pendent directly and entirely upon the amount of fat and casein 
in the milk, and are, therefore, independent of variations in 
uncontrolled conditions of manufacture. The yields of cheese 
given below have been obtained in this manner and for purposes 
of comparison are much more uniform and satisfactory than 
could possibly have been secured by actually making cheese in 
each individual case. 
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Tablb Showino Pounds or Chvksb Madb Fbom Ozrs Huitdbbd Pochds 

OP Miuc. 



NT7MBBR0FHBRD. 


lUy. 


JUM. 


July. 


Aucurt. 


"T"- 


October. 


Avecaft 
for 


1 


9.65 

10.34 

10.41 

9.93 

9.35 

8.82 

10.10 

10.02 

9.65 

9.03 

10.47 

9.48 

10.52 

10.65 

9.82 

9.82 

9.61 

9.76 

9.88 

9.55 

9.63 

9.41 

9.61 

9.34 

9.90 

9.24 

9.40 

9.80 

10.36 

9.62 

9.64 

10.56 

10.69 

10.16 

10.36 

10.23 

10.66 

9.65 

10.62 

9.93 

9.62 

9.98 

9.10 

10.60 

10.81 

9.58 

9.50 

11.22 

10.22 

11.03 


9.88 

10.31 

10.45 
9.65 
9.16 
8.95 
9.90 

10.35 
9.29 
8.84 
9.84 
9.40 
9.08 
9.94 
9.76 
9.62 

10.15 
9.82 
9.72 
9.80 
9.41 
9.42 
9.75 
9.48 
9.97 
9.27 
9.68 
9.72 

10.58 
9.92 
9.37 

10.09 
9.47 

10.04 

10.30 
9.93 
9.85 
9.08 

10.47 

10.09 
9.92 
9.31 
8.97 
8.96 

10.62 
9.59 
9.74 

10.80 
9.98 

10.78 


9.72 
9.75 
9.63 
8.86 
8.76 
8.74 
9.69 

10.23 
8.59 
8.61 
9.90 
9.46 
9.12 

10 11 
9.86 
9.84 

10.26 

10.30 
9.27 
9.69 

10.68 
9.06 

10.06 
9.05 
9.87 
9.38 
9.80 
9.82 

10.20 
9.48 
9.02 

10.25 
9.34 
9.94 
9.90 
9.83 

10.05 
9.61 

10.73 

10.24 

10.04 
8.85 
8.30 
9.21 
9.88 
9.34 
8.86 

10.63 
9.68 

10.56 


10.13 

10.43 

10.06 

9.81 

9.10 

9.33 

10.06 

10.79 

9.09 

9.20 

11.18 

9.45 

9.58 

9.91 

9.79 

10.11 

10.26 

10.65 

9.72 

10.30 

9.83 

9.80 

10.46 

9.69 

11.06 

9.74 

10.32 

10.11 

10.08 

10.61 

9.16 

10.85 

10.01 

10.31 

11.60 

9.85 

10.41 

9.76 

11.34 

10.42 

10.06 

9.69 

8.88 

9.71 

10.01 

9.70 

9.52 

10.40 

10.07 

10.90 


11.02 
11.61 
10.89 
10.75 
10.51 
9.71 
10.71 
10.94 
9.71 
9.64 
11.46 
9.69 
9.83 
10.48 
10.01 
10.42 
11.00 
11.54 
10.18 
10.36 
10.60 
10.37 
10.60 
10 03 
10.79 
10.11 
10.26 
10.70 
10.50 
10.00 
9.53 
11.15 
10.81 
10.87 
11.69 
10.38 
11.04 
10.22 
11.84 
11.18 
10.50 
10.26 
8.82 
9.63 
11.71 
10.20 
10 47 
10.82 
10.98 
11.37 


11.75 

12.88 

12.09 

11.61 

11.09 

10.40 

11.04 

11.78 

10.81 

10.68 

11.18 

11.63 

11.11 

11.28 

11.83 

11.17 

11.65 

12.52 

10.63 

11.46 

11.74 

11.41 

11.59 

U.18 

11.58 

10.55 

11-87 

11.56 

11.80 

11 81 

10.88 

11.68 

11.88 

12.26 

11.67 

11.81 

12.08 

11.00 

12.60 

12.08 

11.30 

11.73 

10.36 

11.18 

12.29 

10.93 

11.15 

12.02 

11.83 

12.18 


10.32 


2 


10.83 


3 


10.69 


4 


lO.lS 


5 


9.76 


6 


9.33 


7 


10.33 


8 


10.68 


9 


9.53 


10 


9.37 


11 


10.66 


12 


9.96 


13 


9.79 


14 


10.43 


15 


10.17 


16 


10.13 


17 


10.69 


18 


10.80 


19 


9.81 


20 


10.34 


21 


10.14 


22 


10.03 


23 


10.36 


24 


9.23 


25 


10.63 


26 


9.75 


27 


10.36 


28 


10.33 


29 


10.87 


80 


10.17 


31 


9.46 


32 


10.77 


33 


10.28 


34 


10.69 


35 


10.84 


36 


10.31 


37 


10.73 


88 


9.93 


39 


11.33 


40 


10.64 


41 


10.33 


42 


9.96 


43 


9.13 


44 


9.78 


45 


10.94 


46 


9.89 


47 


9.90 


48 


10.80 


49 


10.39 


50 


11.14 
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Below we present the data of the preceding jtable in sum- 
marized form. 

Tablk Showing Pounds of Chbksb Madb from 100 Pounds of Milk. 

May 9.94 pounds. 

June 9.77 pounds. 

July 9. 68 pounds. 

August 10.10 pounds. 

September 10.54 pounds. 

Octal>er 11.85 pounds. 

We see, in general, that the cheese yield decreased in June 
and July and then increased from month to month during the 
rest of the season. In regard to the details concerning different 
herds, we can make the following statements: 

(1) In June 19 herds produced more cheese from 100 pounds of 
milk than in May by amounts varying from 0.01 to 0.54 pound; 
wbile 31 herds produced less by amounts varying from 0.33 to 
1.12 pounds for 100 pounds of milk. In general, the herds pro- 
duced, on an average, 0.17 pound less of cheese for 100 pounds of 
mUk. 

(2) In July 20 herds produced more cheese from 100 pounds 
of milk than in June by amounts varying from 0.04 to 1.17 
pounds; while 30 herds produced less by amounts varying from 
0.03 to 1.12 pounds for 100 pounds of milk. On an average, less 
cheese urns produced from 100 pounds of milk by 0,19 pound. 

(3) In August 39 herds produced more cheese from 100 pounds 
of milk than in July by amounts varying from 0.02 to 1.60 
pounds; while 8 herds produced less by amounts varying from 
0.01 to 0.65 pound for 100 pounds of milk. In general, more 
cheese was produced from 100 pounds of milk by an average of 0.52 
pound. 

(4) In September 42 herds produced more cheese from 100 
pounds of milk than in August by amounts varying from 0.04 
to 1.64 pounds; while 5 herds produced less by amounts varying 
from 0.06 to 0.51 pound for 100 pounds of milk. There was a 
general average increased yield of 0.44 pound of cheese for 100 pounds 
ofmUk. 
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(5) In October 39 herds produced more cheese than in S^tem- 
ber from 100 pounds of milk by amounts yarying from 0.08 to 
1.94 pounds; while only one herd produced less. There was a 
general average increased yield of cheese amounting to 0.81 pound 
for 100 pounds of milk. 

It will be interesting to notice more in detail to what changes 
in the composition of milk the variations in the yield of cheese 
were due from month to month. In the subjoined table, we 
indicate by plus and minus signs the amount of increase or de- 
crease of fat, casein and cheese for 100 pounds of milk for each 
month compared with the preceding month. 



Table Showing Monthly Increase and Decrease or Fat, Casein and 
Cheese for 100 Pounds of Milk. 



Pounds of 

fat for 100 

poands of 

mUk. 



Pounds of 

casein for 100 

pounds of 

milk. 



Pounds of 

cheese for 100 

pounds of 

milk. 



From May to June 

From June to July 

From Jaly to Augast 

From August to September . 
From September to Oct<»ber 



-hO.Ol 
+0.13 
-1-0.33 
-^.07 
-1-0.23 



—0.07 
—0.13 
-1-0.06 
-1-0.21 
-1-0.22 



—0.17 
—0.19 
-H).62 

H-O.^ 
-f-0.81 



In June we see that there was a slight increase of fat but a 
much larger decrease of casein so that the general result was 
a decrease in yield of cheese. The same was true in July. In 
August the fat increased largely and the casein slightly. In 
September, while the fat decreased somewhat, the casein in- 
creased enough to counterbalance the loss of fat and add to the 
yield of cheese 0.44 pound for 100 pounds of milk. In October 
both fat and casein increased and the relative cheese yield in- 
creased correspondingly. 
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6. Vabiations in Bblation of Fat to Ghbbsb Yibld. 
When the relative proportionB of fat and casein in milk remain 
uniform, the amonnt of cheese produced for each pound of fat 
in milk remains the same. When the casein increases relative 
to tbe fat, then the amount of cheese produced for each pound 
of fat increases. When the casein decreases relative to the fat, 
then the amount of cheese produced for each pound of fat de- 
creases. In the table below, we give the amounts of fat and 
casein in the milk, the yield of cheese and the amount of cheese 
produced for each pound of milk-fat. 
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Table Showing Pounds op Chbese Mads roB One Pound or Fat in Milk. 



NUMBER OF HERD. 


Mmy. 


JUIM. 


July 


Augosl. 


tembMr. 


Oetttber. 


1 


2.70 
2.67 
2.65 
2.80 
2.86 
2.76 
2.71 
2.71 
2.81 
2.76 
2.64 
2.87 
3.03 
2.65 
2.70 
2.85 
2.54 
2.73 
2.88 
2.74 
2.70 
2.83 
2.69 
2.96 
2.69 
2.73 
2.83 
2.80 
2.71 
2.80 
2.69 
2.78 
2.80 
2.54 
2.74 
2.74 
2.80 
2.97 
2.70 
2.76 
3.00 
3.02 
2.84 
2.63 
2.50 
2.90 
3.06 
2.84 
3.00 
2.90 


2.82 
2.69 
2.66 
2.77 
2.96 
2.57 
2.68 
2.45 
2.77 
2.64 
2.56 
2.87 
2.75 
2.74 
2.71 
2.80 
2.54 
2.90 
2.83 
2.80 
2.67 
2.77 
2.79 
2.81 
2.70 
2.70 
2.74 
2.86 
2.65 
2.70 
2.76 
2.79 
2.99 
2.57 
2.61 
2.80 
2.81 
2.93 
2.64 
2 47 
2.70 
2.78 
2.82 
2.72 
2.63 
2.82 
2.70 
2.57 
2.85 
2.70 


2.50 
2.50 
2.54 
2.65 
2.62 
2.57 
2.50 
2.57 
2.53 
2.60 
2.48 
2.63 
2.47 
2.64 
2.60 
2.75 
2.53 
2.70 
2.52 
2.63 
2.86 
2.50 
2.48 
2.64 
2.50 
2.60 
2.62 
2.53 
2.79 
2.54 
2.65 
2.56 
2.75 
2.51 
2.64 
2.62 
2.63 
2.87 
2.63 
2.50 
2.61 
2.72 
2.77 
2.41 
2.50 
2.75 
2.87 
2.45 
2.73 
2.58 


2.63 
2.44 
2.47 
2.60 
2.47 
2.52 
2.43 
2.48 
2.54 
2.63 
2.34 
2.66 
2.57 
2.69 
2.51 
2.66 
2.38 
2.52 
2.61 
2.58 
2.46 
2.45 
2.40 
2.60 
2.46 
2.63 
2.46 
2.36 
2.49 
2.43 
2.54 
2.60 
9.60 
2.38 
236 
2.50 
2.67 
2.66 
2.48 
2.60 
2.65 
2.50 
2.54 
2.86 
2.72 
2.60 
2.62 
2.50 
2.56 
2.40 


2.66 
2.63 
2.74 
2.92 
2.79 
2.75 
2.61 
2.68 
2.70 
2.86 
2.46 
2.66 
2.78 
2.81 
2.63 
2.82 
2.60 
2.67 
2.68 
2.96 
2.63 
2.47 
2.63 
2.64 
2.60 
2.46 
2.60 
2.72 
2.67 
2.82 
2.50 
2.66 
2.83 
2.45 
2.62 
2.61 
2.70 
2.83 
2.45 
2.76 
2.63 
2.66 
2.76 
2.73 
2.46 
2.76 
2.69 
2.77 
2.75 
2.52 


2.80 


2 


2.68 


3. 


2.71 


4 


2.84 


5 


2.67 


6 


2 64 


7 


2.88 


8 


2.73 


9 


2.71 


10 


2.77 


n 


2.68 


13 


2.70 


13 


2.74 


14 


2.74 


16 


2.68 


16 


2.86 


17 


2.18 


18 , 


2.63 


19 


2.64 


20 


2.68 


21 


2.66 


22 


2.77 


23 


2.79 


24 


2.76 


26 


2.68 


26 


2.60 


27 


2.71 


28 


2 80 


29 


2.70 


30 


2.71 


81 


2.75 


32 


2.74 


33 


2.70 


34 


2.44 


36 


2.62 


36 


2.60 


37 


2.66 


38 


2.88 


39 


259 


40 


2.81 


41 


2.68 


42 


2.78 


43 


2.88 


44 


2.76 


46 


9.66 


46 


2.88 


47 


2.77 


48 


2.86 


49 


2.80 


60 


2.56 







Digitized by 



Google 



Nbw Yobk Aorioultubal Expbbimbnt Station. 55 

Table Showing Bblation of Fat in Milk to Yivld or Chbbsb. 



MONTH. 



^•y 

June 

July 

AugDit.... 
September. 
Ootober .., 



PomuUof 
tetlnlOO 
p^ugd-of 


Pounds of 
OMelniii 

lOOpouBdt 
of milk. 


Pomids 
of ehooM 
mAdofrom 
100 pounds 

of milk. 


Pounds 

of ossein 

for one 

pound of 

fstinmilk. 


3.58 


2.40 


9.94 


0.«7 


3.59 


2.83 


9.77 


0.65 


3.71 


2.20 


9.58 


0.69 


404 


2.26 


10.10 


0.56 


3.97 


2.47 


10.54 


0.62 


4.20 


2.09 


11.35 


0.64 



Pounds 
of c h eese 
made for 
one pound 

of ret in 



2.78 
2.72 
2.58 
2.50 
2.65 
2.70 



In making a comparison of results for different months, we 
observe the following facts: 

(1) In June 19 herds produced more cheese for milk-fat than 
in May by amounts varying from 0.01 to 0.19 pound; while 29 
herds produced less cheese for milk-fat by amounts varying from 
0.02 to 0.36 pound. Two herds gave uniform results for both 
months. In general^ the. amount of cheese produced for each pound 
of fat in milk averaged OM pound less in June than in Mag. This 
is explained by the fact that the casein decreased, while the fat 
slightly increased. 

(2) In July 6 herds produced more cheese in proportion to milk- 
fat than in June by amounts varying from 0.03 to 0.19 pound; 
while 43 herds produced less cheese for milk-fat by amounts vary- 
ing from 0.01 to 0.34 pound. One herd remained unchanged. 
In gcneralj the average yield of cheese^ relative to fat in milky de- 
creased 0J4 pound in July as compared with June, This result is 
explained by simultaneous increase of fat and decrease of casein 
in milk. 

(3) In August 8 herds produced more cheese relative to milk-fat 
than in July by amounts varying from 0.01 to 0.2 pound; while 
39 herds showed a decrease in amount of cheese produced for 
each pound of fat in milk. One herd remained the same during 
the two months. In genercAj there was a decreased average yield of 
0.08 pound of cheese for each pound of fat in milk. This was owing 
to the fact that the amount of fat in milk increased relative to 
the amount of casein. 
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(4) In September, as compared with Aagust, 42 herds increased 
the amount of cheese produced for each pound of milk-fat by 
amounts varying from 0.02 to 0.39 pound; while 5 herds showed 
a decrease by amounts varying from 0.02 to 0.27 pound. In gen- 
eral, the average amount of cheese produced for each pound of milk- 
fat was increased by 0J5 pound in September as compared with Au- 
gust. This increase was due to increase of casein in milk relative 
to fat 

(5) In October 24 herds produced more cheese for milk-fat than 
in September by amounts varying from 0.01 to 0.03 pound; while 
15 herds produced less within similar limits and one herd re- 
mained unchanged. In general, the a/verage yield of cheese was 
increased by 0.05 pound for each pound of milk-fat. This result 
was owing to an increase of cksein in milk relative to milk-fat. 

7. Variations in Total Monthly Yiblds of Milk, Pat, Oasbin 

AND OhBBSS. 

In the table below we give the amounts of milk produced 
month by month and also the total yield, in pounds, of fat, 
casein and cheese. 



Table Showing Yields of Milk, Fat, Casein and Chbbsb. 



MONTH. 



Pdonds of 
milk. 



Pounds of 
f^t. 



Pounds of 
caaein. 



Pounds of 
choene. 



May ... 
June . . . 
July ... 
August. 
September 



327,638 
368,672 
293,004 
230,690 
242,360 
October I 218,243 



11,729.6 

13,235.3 

10,870.5 

9,320.0 

9,621.7 

9,166.2 



7,863.3 
8,590.0 
6,446.0 
5,213.5 
5,986.3 
5,870.7 



32,560-7 
36,034.0 
28,072.7 
28,285.8 
35,549.6 
24,759.7 



(1) In yield of milk there was an aggregate increase from May 
to June of 41,034 pounds; from June to July, an aggregate de- 
crease of 75,668 pounds; from July to August, a further decrease 
of 62,314 pounds; from August to September, an increase of 
11,670 pounds; and from September to October, a decrease of 
24,117 pounds. 
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(2) In regard to the comparatiye monthly yields of fat, there 
was an increase of 1,605.8 pounds from May to June; a decrease 
of 2^64.8 pounds from June to July; a further decrease of 1,550.5 
pounds from July to August; an increase of 301.7 pounds from 
August to September; and a decrease of 455.5 pounds from Sep- 
tember to October. 

(3) As regards the yields of casein, compared month by month, 
there was an increase of 726.7 pounds from May to June; a de- 
crease of 2,144 pounds from June to July; a further decrease of 
1,232.5 pounds from July to August; an increase of 772.8 pounds 
from August to September; and a decrease of 115.6 pounds from 
September to October. 

(4) Comparing month by month the yields of cheese, there was 
an increase of 3,473.3 pounds from May to June; a decrease of 
7,961.3 pounds from June to July; a further decrease of 4,786.9 
pounds from July to August; an increase of 2,263.8 pounds from 
August to September; and a decrease of 789.9 pounds from Sep- 
tember to October. 

Tabulating these data we have a 



Tabub Showing CoaiPARATiVK Monthly Incrrase and Dbcrkasb of Yiblds. 



Poonda of 
milk. 



Pounds of I PoundR of 
fat casein. 



Pounds of 
cnec«e. 



May to June 

Jaoe to July 

July to August 

Aognst to September . 
September to October 



+41,034 
— 75,6es 
--62,314 
+11,670 
—24,117 



+1,505.8 

— 2,364. H 

—1,560.5 

+301.7 

—456.5 



+726.7 
—2,144.0 
-1,232.6 
+772.8 
—116.6 



+3,473.3 
—7,961.3 
—4,786.9 
+2,263.8 
—789.9 



8. Causb and Bearing of Variations in Tibld and Composition 

OF Milk. 

Summarizing the results which we have been studying we 
have observed that — 

(1) There was an increase of milk and cheese from May to 
June and then a variable decrease during the following months, 
except that in September there was an increase over August. 
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(2) Expressing the decrease of cheese yield noticed in July and 
August in the form of dollars and cents, there was a falling off 
amounting to about |600 from June to July or an average of 
|20 a day and a further decrease in August amounting to nearly 
¥400. 

(3) Expressed in the form of yield of butter, there was a de- 
crease of 2,760 pounds in July as compared with June and a 
further decrease of 1,810 pounds in August. 

Having observed the facts, we are confronted with several 
questions, which inevitably suggest themselves, such as, — 

^' To what causes were the observed variations due? " 

" Were they entirely normal? " 

^' Gould such variations be modified so that the losses observed 
could be lessened? " 

If we look to one or more of several causes to explain the 
'variations observed in the composition and yield of milk, we 
shall be impressed with the belief that in this case the chief 
cause of the changes noticed was the lack of nutritious food; 
and this deficient food supply was caused by the influence of 
severe drought upon the pastures. It must be kept in mind that 
those who produce milk for cheese-making depend exclusively 
during the larger part of the season upon the pastures as the 
source of food supply, very rarely supplementing this by grain 
rations or green fodder. In the summer of 1895, the Mohawk 
Valley, where Mr. Merry's factory is located, experienced one 
of the most severe and prolonged drouths known in years. Com- 
mencing in July, rains were very infrequent and insufficient until 
some time in September. In July and August when the drouth 
was most severe, we observe the greatest changes both in com- 
position and in yield of milk. In September there was an in- 
crease in yield of milk and a change in composition in the direc- 
tion of more Bormal milk. This was in part due to improved 
pastures, as a result of rains, and also in part due to the fact that 
farmers were quite generally feeding green com fodder. 

Of course, we may ask if the changes in composition and yield 
of milk were not due to advance of lactation and to the discom- 
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forts of hot weather and annoyance by flies. Fortunately we 
have a means of comparison in onr Station herd. These cows 
are kept in the quiet of the stables most of the time and are 
protected as much as practicable from conditions which cause 
disturbance in any way. They are supplied all the time with 
an abundance of succulent and nutritious food. If we examine 
the milk produced by these cows during the summer of 1895, we 
find that there was marked uniformity in composition, taking 
the relation of fat and casein as our basis of comparison. Taking 
the relation of fat to casein in May as 100, and comparing this 
with the following months, we have the following: — 



Msy.. 

Jiiii«... 
July... 
Angiiat 



Factory 
herds. 



100 
97 
88 
84 



Station 
herd. 



100 
100 
100 
100 



Thus we see that while the relation of fat to casein in the milk 
of the Station herd was very uniform, there was a continuous 
marked change in the milk of the factory herds. Stated in 
another way, the cheese-producing efficiency of the milk was not 
affected by the season in case of the Station herd, while in case 
of the factory herds, there was marked change in the direction 
of loss. 

The changes in the milk of the factory herds cannot be ac- 
counted for on the ground of adyancing lactation. In the ab- 
sence of other disturbing conditions, it appears that the relation 
of fat and casein in milk is fairly uniform with a general ten- 
dency for the casein to increase in relation to the fat, especially 
toward the end of the period ef lactation. In the factory herds 
the reverse is seen during the summer months. 

In regard to the yield of milk and its variations from month 
to month, we know that lactation exercises a fairly definite influ- 
ence. Again, we will make comparison of our Station herd with 
the factory herds. It is not far from truth to say that the month 
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of May represents on an average the first month of lactation of 
factory cows — at least this is sufficiently close for the purpose 
of comparison. We have averaged the yield of milk by lacta- 
tion months from our Station herd covering a period of five years. 
Now, taking the yield of the first month of lactation as 100, we 
give below the comparative yield, on this basis, for the first six 
months of lactation. It has been necessary to make some correc- 
tion in case of the factory herds, as the yield in September and 
October was to some slight extent aflfected by the discontinu- 
ance of some herds. 



MONTH OF LACrr \TION. 



First.. 
Second 
Third . 
Fourth 
Fifth . 
Sixth . 




SUtion herd. 
Oomp«rfttiT« 
yield of milk. 



100 
116.3 
110 8 
106.3 
97.4 
98.7 



Assuming that the data furnished by the Station herd repre- 
sent averages near the truth, we see that in the second month 
of lactation there was a marked increase of milk yield and this 
was followed by a fairly uniform decrease from month to month. 
Tn the case of the factory herds, we observe an increase of milk 
yield in the second month of lactation and then a decrease, ir- 
regular and rapid. In the fifth month (September) there was an 
increase of yield due to improved pastures, supplemented by 
green com fodder. In the factory herds the marked decrease 
of milk yield, compared with what we may call the normal condi- 
tions, as seen in our Station herd, can be explained satisfactorily 
only on the ground of an insufficient supply of nutritious food, 
due to dry pastures. 

We have reason to believe, therefore, that the observed 
changes in composition and yield of milk during July and August 
in case of the factory herds were due to abnormal conditions 
unfavorable to the production of milk, and the main cause of the 
effects observed was the lack of nutritious food. 
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We haye preyiouslj noticed and called attention to this same 
Bobject. Dr. Babcock also presents data in the 12th annual 
report of the Wisconsin Station showing the effect of insufficient 
food upon the composition of milk. 

If the factory cows had been supplied with an abundance of 
nutritious, succulent food, the season's yield of milk would have 
been greater, the percentage of decrease after May being much 
less; and, in addition, the cheese-producing efficiency would have 
been greater than it was. If the percentage decrease in yield 
of milk had been the same in the case of the factory cows as in 
the case of our Station herd, the yield of milk would have been 
materially greater than it was, and we can calculate what this 
increased yield should have been, if the condition of the factory 
cows bad been entirely normal. We can also calculate how 
much more cheese would have been produced under normal con- 
ditions. Below we present data showing the amounts of milk 
and cheese actually produced and then the amounts which would 
have been produced if the milk had undergone in yield and com- 
position only such changes as come normally with the advance 
of lactation. 



MONTH. 


Actual 

jleldof 

milk. 


Normal 

yield of 

milk. 


Increased 
>i6id of 

milk under 
normal 

conditions. 


Actual 
yield of 
cheese. 


Normal 
yield of 
cheese. 


Increased 
yield of 
cheese un- 
der normal 
conditions. 


May 


Lbc 
327,638 
368,672 
293,004 
230,600 
242,360 
218,243 


Lbs. 
327,638 
381,044 
363,023 
344,675 
319,119 
306,917 


Lbs. 

"'i2,'372 
70,019 

113,986 
76,759 
88,754 


Lb«». 

32,561 

36,034 

28,073 

23,286 

25,550 

24,760 


LbH. 

32,561 

36,466 

36,375 

:^,984 

34,880 

35,060 


Lb?. 


JqD6 .••... .••• 


432 


July 


8,302 
13,698 

9,330 
10,300 


▲Qgaul 

September 

October 


ToUl 


1,680,607 


2,042,496 


361,889 


170,264 


212,326 


42,062 



If the yield of milk had not fallen off more rapidly than in 
the case of properly fed cows, the factory cows would have pro- 
duced daring the season about 360,000 pounds more milk than 
they did, and this would be equivalent to about 42,000 pounds of 
cheese, which at normal prices would be worth over three thou- 
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sand dollars, or aboat five dollars a cow. Can we prevent tliis 
loss or any part of it in an economical way? The obvious con- 
clusion is that farmers must provide against dry spells by raising 
some satisfactory crop to feed during the summer. 

9. Provision Against Effects of Drouth. 

From observations covering a period of several years, it ap- 
pears that drouth, more or less severe, at some time during the 
summer season is the rule and not the exception. Even in fairly 
favorable seasons the abundance of pasture grass is liable to 
decrease after July and its nutritious quality also deteriorates. 
The most practicable method of keeping good the food supply 
during dry times is to plan regularly to supplement the pasture 
with some nutritious, succulent food. This additional supply 
may be obtained by holding corn silage or by growing crops to 
be fed green. Often a small grain ration may be added to ad- 
vantage. Succulent food, however, must be liberally supplied in 
order to keep up the flow of milk. There is a variety of crops 
which may be grown for the purpose of supplementing pastures. 
In actual practice, we have depended chiefly upon two crops for 
green food in summer, alfalfa and oats mixed with peas. 

Com Mage has the advantage of being at hand in case the dry 
time comes early in the season, when it might be difficult to get 
spring crops growing early enough. With this food one is quite 
independent of the conditions of season. One can easily secure ten 
tons of green food from one acre, while yields often run as high 
as eighteen and twenty tons. For a full discussion of the value 
of silage as a food for dairy cows and for information in regard 
to making ensilage and building silos, see Bulletins 97 and 102. 

Alfalfa has the advantage of producing three or four cuttings 
in one season, yielding per acre seventeen tons or more of green 
fodder, containing four tons or more of dry matter. The first 
crop is generally cut in May, the second in June or July; and the 
number and time of subsequent cuttings depend upon the char- 
acter of the season. If the first crop is not fed green, it can be 
made into hay. We feed from 30 to 40 pounds a day to each 
animal. We reproduce here some remarks concerning the culti- 
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vation of alfalfa, which Mr. W. P. Wheeler prepared and pnb- 
liBhed in Bulletin 80. 

" For those who are unacquainted with alfalfa a few general 
facta concerning the plant may be briefly mentioned here to 
adyantage. Alfalfa {Medieago satwa)y sometimes called lucerne, 
although not generally grown in this part of the country, has 
been cultivated for a long time. It was cultivated by the Egyp- 
tians, Greeks and Romans, and in later centuries by the nations 
of the warmer parts of Europe. It was early introduced into 
South America and brought from there to Mexico and California. 

^'Alfalfa being a leguminous plant like the clovers and able to 
gather nitrogen that is not available to most plants, will, when 
the crop is fed on the farm, enrich the soil in this necessary ele- 
ment, and leave a field in improved condition when finally plowed 
under. The long tap root with its numerous branches reaches 
deep in the sub-soil (roots often reach to a depth of ten or twelve 
feet — are said sometimes to extend over twenty feet) and is 
often able to obtain plant food and water for the lack of which 
surface-feeding plants may be suffering. The plant is a peren- 
nial and when once well established will yield payings crops for 
an indefinite number of years if the field is not overrun with 
grass or plantain. 

" Alfalfa grows well on widely varying kinds of top soil, but 
the sub-soil must be open and porous. It does best on a warm 
and friable soil with a loose or gravelly sub-soil. A dense clay 
or hardpan sub-soil is most unfavorable. Although a rich soil 
is of course the best and gives the largest crops, alfalfa some- 
times does exceedingly well on poor grayelly soils. The plant 
consumes much water but will not survive long in a saturated 
or flooded soil, and too much water in the soil during winter is 
fatal. If water stands for any considerable time within a few 
feet of the surface the crop will be injured. Alfalfa, in the 
West, seldom if ever winter kills on ground with a deep and 
porous sub-soil. 

''The seed should not be sown unless the soil has received 
careful and thorough preparation, for it is of the utmost im- 
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portance to secnre a dense and uniform stand, especially if hay 
is to be made. If crops of seed only are desired a more scat- 
tering stand of plants may giye good resnlts. The seed should 
be sown in the spring, after danger of severe frost is past, and 
when the ground would be considered in the best possible con- 
dition for planting garden seeds. The treatment of the soil 
for the preceding season should have been such as to have most 
effectually subdued all weeds, and caused the sprouting and de- 
struction of any seeds in tiie ground. The 9eed shauid not he 
doton icith grarn^ but alone; although a good catch is sometimes 
reported when sown with oats— only about half the usual quan- 
tity of grain being used. If sown with grain the young plants 
are likely to be killed by the sun after the grain is cut. It is 
best to sow not less than thirty pounds of seed per acre — especi- 
ally when sown broadcast. When sown with the drill twenty 
pounds often give good results. In short, to guard against the 
decidedly unsatisfactory result of a poor stand, plenty of seed 
should be used on carefully prepared ground. 

** Pure seed is essential. Only plump, bright, good seed should 
be sown, for shrunken seed may produce weak and worthless 
plants. The seed resembles that of red clover but is largar. 
Too many small seeds would indicate the possible admixture of 
white clover, etc. The presence of the seed of narrow-leaf- 
plantain or rib-grass is of vital importance to guard against. 
This is a long brownish seed something like a diminutive date 
seed and is easily detected without the aid of a glass by anyone 
familiar with it. 

" In order to check the growth of weeds a mowing machine 
can be run over the field of young alfalfa with the cutting bar 
raised so as to avoid cutting near the crowns of the young 
plants. If the clipping is not too heavy it can, with advan- 
tage, be left on the field, and will serve as a mulch during the 
dry weather. On rich soil sometimes two crops can be secured 
the first year, but on poor soil or in a dry season no crop can 
be expected the first year. Alfalfa should be cut every time 
it begins to blossom, whether the growth is short or tall, unless 
a seed crop is desired. The second crop of the season is better 
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for seed than the first, possibly on account of the greater num- 
ber of insects that assist in fertilizing the blossoms. 

"Alfalfa is of exceptional value as a soiling crop, but it will 
also make excellent hay, palatable and very nutritious. Much 
care and time are necessary to make good hay, and experience 
and good judgment are required. If handled much when very 
dry all the leaves are likely to fall off, and if not thoroughly 
cured it is likely to mold and mildew. The hay will not shed 
water well and any stacks should be well covered. 

" If yon have a suitable field, try a small patch of alfalfa,— 
not too much at flrsf 

Oats and peas. Bix tons or more of green oat and pea fodder, 
containing two tons of dry matter, can be grown on an acre. 
This crop should be sown early and at two or three intervals 
not too vride apart. The amount of seed sown should be from 
one and one-half to two bushels of each kind. It is fed while 
the oats are in the milk stage of growth. 

Of necessity, additional labor and expense are involved in mak- 
ing provisions against the effects of drouth. The question natu- 
^Uy suggests itself as to whether the added expense will be 
recompensed by the Increased yield of milk and milk-solids. 
While it is difflcnlt to determine for different conditions the cost 
of producing any of the foods mentioned, we estimate that un- 
der average circumstances the amount of supplementary food re- 
quired for one season would not exceed two dollars for each 
animal. This would leave a net increased yield of three dollars 
a cow on the basis of the data which have been presented. 

While the effects of drouth upon milk production have been 
studied more particularly from the standpoint of cheese produc- 
tion, it can readily be seen that the conclusions reached are 
folly applicable to milk production for any other purpose. If 
it were possible, by carrying out the suggestions given, to in- 
crease the annual yield of milk and its products so as to increase 
the profit only one dollar a cow, the aggregate increase to the 
dairymen of this Ptate would be one and one-half million dollars a 
year. Prom the data presented, such sin increase is not only 
possible, but almost certain during our average seasons. 
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Summary. 

Daring the season of 1895 analysis was made of the milk of 
each of fifty herds of cows, whose milk was taken to a cheese 
factory. The immediate object was to learn the existing relation 
between milk-fat and casein, or milk-fat and cheese yield, with 
indiyidnal herds of cows; the further purpose being to ascertain 
whether milk-fat forms the fairest basis of paying for milk for 
cheese-making. 

The data, thus obtained, when studied month by month and 
also for the entire season, lead to the following conclusions: 

(1) When fat in milk increases, the casein and cheese yield 
also increase in general, though in special cases the casein and 
cheese yield may increase while the fat remains unchanged, or 
the fat increase while the casein remains unchanged or eyen de- 
creases. Different milks containing the same per cent of fat 
may show considerable range in the per cent of casein. How- 
ever, the general tendency is for both fat and casein to increase 
at the same time. 

(2) Although casein and cheese yield generally increase when 
the milk-fat increases, the casein more often increases less rap- 
idly in proportion than the fat. The general averages obtained 
from the season's results as between milk containing 3 and 4 
per cent of fat can be indicated as follows: 



Peroeal. 
of fat In milk. 


Per cent, of 
OMeln in milk. 


Pounds of CMOln 
for one pound 
of fat In milk. 


Pounds of cheese 
made from 100 
pounds of mOk. 


Pounds of cheese 
mMtoforlpouna 
offMinmfik. 


3 

4 


2.10 
2.40 


0.70 
0.60 


8.55 
10.40 


2.85 
2.60 



' Pablithed withoat detailed deto it Balletin Ko. 110. 
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The amount of casein for one pound of uiiik-fat decreases 
about one-tenth of a pound, from 0.70 to 0.60 pound, when the 
fat in milk increases one pound. 

(3) As a rule, when milk-fat increaseSy the amount of cheese 
made for each pound of milk-fat decreases. In milk containing 
3 per cent of fat, 2.85 pounds of cheese are made for each pound 
of milk-fat; while in milk containing 4 per cent of fat, 2.60 
pounds of cheese are made for each pound of fat. 

(4) Why is the cheese-yield greater for a pound of fat in poor 
milk than in richer milk? What makes the cheese-yield for a 
pound of fat 2.85 pounds, or 0.25 pound more in 3 per cent fat 
milk than in 4 per cent fat milk (yielding 2.60 pounds of cheese 
for each pound of milk-fat)? The increased yield of 0.25 pound 
comes from casein and water. 

(5) Cheese made from milk poor in fat is not like, m composi- 
tion, cheese made from milk rich in fat. The former contains 
more casein and water in 100 pounds. This increased cheese- 
yield relative to fat, in case of poor milk, due to casein and 
water has a market value of only 2 cents a pound. 

(6) Milk rich in fat can be made to yield cheese of the same 
composition as milk poorer in fat in one of two ways: (1) By 
adding skim-milk to the richer milk, or (2) removing fat from it. 
Then the cheese-yield for a pound of fat becomes the same. 

(7) The difference in the cheese-yield of milk-fat in the case of 
poor milk over richer milk is a skim-milk difference and the; 
extra yield of cheese for fat from poor milk is the poorest kind 
of skim-milk cheese. 

(8) Payment for nulk according to amount of cheese-yield gives 
unfair advantage to poor milk, since cheese made from rich milk 
is worth more, pound for pound, than cheese made from poorer 
milk. 

(9) Milk should in no case be paid for at cheese-factories by 
weight of milk alone, since different milks differ greatly in their 
cheese-making powers. 

(10) A critical comparison of all methods of paying for milk, 
suggested or in use, leads to the conclusion that milk-fat affords 
the fairest practicable basis to use in paying for milk for cheese- 
making. 
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Introduction. 

Until five years ago there was little evidence at hand to show 
whether there was any nniform relation between the amount of 
fat in milk and the yield of cheese made from milk. Up to this 
time it was almost universally held that, while fat in milk might 
have some definite relation to butter yield, there could be no simi- 
lar relation between milk-fat and cheese, because casein played 
so important a part in cheese-yield. As a result of work done at 
this Station, it has been established beyond question that there 
IS, within certain limits, a fairly definite and uniform relation 
between milk-fat and cheese-yield, especially when we deal with 
large quantities of milk. Up to 1895, our work dealt largely 
with mixed factory milk, without extended study of detailed 
variations that might exist in the milk of different herds of cows. 
During the summer of 1895, we made a detailed study of the milk 
of each of fifty different herds of cows, whose milk was used in 
cheese-making at the factory of G. & F. H. Merry, of Verona, to 
whose co-operation we are indebted for securing for us the sam- 
ples of milk examined. 

The specific object of our investigation was to study the rela- 
tion of fat to casein and to cheese-yield in the milk of different 
herds, in order to ascertain whether this relation was uniform, 
or whether it varied and, if it varied, whether regularly op irregu- 
larly. 

In order to insure a clear understanding of what our investiga- 
tion involves and of what its bearing is upon the dairy industry 
in relation to cheese-making, we will present briefly some of the 
fundamental considerations relating to the question which forms 
the subject of this bulletin. 

Formerly milk was universally paid for at cheese-factories 
according to weight alone, on the supposition that all kinds of 
normal milk were of equal value for cheese production. Investi- 
gation showed that the cheese-producing power of milk varied 
greatly, because the amount of cheese-making constituents in 
milk was very different in different milks. It was found that, of 
the several compounds contained in milk, only two are promi- 
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nent as cheese-prodacing materials^ or^ stated differently, the 
cheese-prodacing power of milk is almost entirely measured by 
two of its solid constituents, so far as the composition of the 
milk is concerned. These two cheese-producing constituents are 
fai and easem. The other constituents of the milk, such as albu- 
men, sugar, etc., pass into the whey for the most part and are lost. 
These two cheese-making constituents of milk vary much in dif- 
ferent milks. If the amount of cheese made from milk depends 
upon the amount of fat and casein in milk, why would it not be 
well to use the fat and casein together as a basis in paying for 
milk? One serious objection lies in the fact that we have no 
simple method for determining the amount of casein in milk 
which is practicable in the hands of anyone but a trained chemist. 
Milk-fat, on the other hand, can be readily determined; but does 
it alone furnish a satisfactory guide as to the amount of cheese 
that can be made from milk? It was held that milk-fat cannot 
be an accurate guide in regard to cheese-yield, because when fat 
increases in milk, the casein does not increase in anything like 
the same proportion, or, expressed in another way, milk poor in 
fat contains more casein for a pound of fat than does milk richer 
in fat, and will, therefore, make more cheese for each pound of fat 
than will richer milk« The difference existing was asserted in a 
broad way, but not in detail, and no evidence was offered. Our 
former work showed conclusively that, while fat and casein did 
not preserve an absolutely uniform relation, the relation varied 
within such limits as not to affect seriously the value of the 
method of paying for milk on the basis of its fat-content, especi- 
ally when we take into consideration the influence of fat and 
casein on the quality of cheese produced, and also the relative 
market values of fat and casein. 

In this report we propose to consider more in detail than ever 
before just to what extent the relation of fat and casein in milk 
varies in the milk of different herds of factory cows. 

We secured separate samples of milk from each of 50 herds 
every alternate week continuously for six months, obtaining in 
all 632 samples. 
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Our previous work has established fairly beyond question that 
the fat and casein in milk tend to preserve a quite uniform rela- 
tion from month to month as the period of lactation advances, 
provided abnormal conditions are absent, such as insufficient 
nutrition. We shall now study the relation of fat and casein in 
the milk of different herds, taking each month by itself, and also 
the season as a whole, thus eliminating any influence that might 
come from advance of lactation. 

We present tabulated summaries of our detailed results. The 
tables contain the following data: 

(1) The percentage of fat in milk arranged in groups, each 
differing from the preceding and following by one-tenth of one 
per cent. 

(2) The average percentage of casein corresponding to each 
group. 

(3) The amount of casein for each pound of milk-fat in each 
group. 

(4) The amount of cheese made from 100 pounds of milk in each 
group. 

(5) The amount of cheese made for each pound of milk-fat in 
each group. 

The number of herds embraced in each group is also stated. 
A separate table is presented for each month of the season from 
May to October inclusive, and also a table giving the hard aver- 
ages for the entire season. 

In studying these results, it is well to keep in mind that tiie 
yield of cheese, relative to milk-fat, varies directly with the 
amount of casein relative to milk-fat. When the relative pro- 
portions of fat and casein in milk remain uniform, the amount of 
cheese produced for each pound of fat in milk remains the same. 
When the casein in milk increases relative to the fat, then the 
amount of cheese produced for each pound of fat increases. 
When the casein in milk decreases relative to the fat, then the 
amount of cheese produced for each pound of fat decreases. 
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NUMBER OF HERD. 


Ponndt 
offftttn 


Pounds of 
cMeIn Ib 

100 pounds 
of mUk. 


Pounds 
of essoin 

for ons 
pound of 
filinmllk. 


Pounds 
of choose 
msdofrom 
lOOjpounds 

ofmilk. 


Pounds 
ofchesse 
msdo for 
one pound 

ofl^tn 
mUk. 


47 


3.10 
3.15 
3.20 
3.20 
3.20 
3.25 
3.27 
3.28 
3.30 
3.30 
3.30 
3.32 
3.33 
3.38 
3.40 
3.42 
3.43 
3.43 
3.45 
3.47 
3.48 
3.50 
3.65 
3.57 
3.57 
3.67 
3.58 
3.58 
3.60 
3.68 
3.65 
3.70 
3.70 
3.73 
8.73 
3.78 
3.78 
3.78 
3.80 
3.80 
3.83 
3.88 
3.90 
3.92 
3.96 
3.97 
3.98 
4.00 
4.00 
4.35 


2.43 
2.36 
2.12 
2.44 
2.23 
2.43 
2.30 
2.17 
2.38 
2.34 
2.54 
2.30 
2.30 
2.21 
2.59 
2.18 
2.35 
2.34 
2.40 
2.68 
2.29 
2.38 
2.25 
2.40 
2.33 
2.25 
2.28 
2.27 
2.41 
2.33 
2.63 
2.38 
2.33 
2.45 
2.40 
2.56 
2.33 
2.48 
2.74 
2.55 
2.46 
2.43 
2.49 
2.44 
2,75 
2.44 
2.47 
2.44 
2.30 
2.41 


0.78 
0.75 
0.66 
0.76 
0.70 
0.75 
0.70 
0.66 
0.72 
0.71 
0.77 
0.69 
0.69 
0.65 
0.76 
0.63 
0.69 
0.68 
0.70 
0.77 
0.66 
0.68 
0.63 
0.67 
0.65 
0.68 
0.63 
0.63 
0.67 
0.64 
0.72 
0.64 
0.63 
0.66 
0.64 
0.67 
0.62 
0.66 
0.72 
0.67 
0.64 
0.63 
0.64 
0.62 
0.70 
0.62 
0.62 
0.61 
0.58 
0.55 


9.60 
9.84 
8.82 
9.62 
9.10 
9.65 
9.35 
9.03 
9.58 
9.48 
9.98 
9.40 
9.41 
9.24 
10.22 
9.21 
9.65 
9.62 
9.82 
10.52 
9.56 
9.80 
9.53 
9.98 
9.75 
9.56 
9.64 
9.61 
9.93 
9.82 
10.59 
10.02 
9.90 
10.23 
10.10 
10.56 
9.61 
10.36 
11.03 
10.56 
10.36 
10.34 
10.52 
10.41 
11.22 
10.47 
10.55 
10.50 
10.15 
10.81 


3 06 


24 


2 96 


6 


2.76 


41 


3 00 


43 


2 84 


38 


2 97 


5 


2.86 


10 


2.75 


46 


2.90 


12 


2.87 


42 


3.02 


27 


2.83 


22 


2.83 


26 


2.73 


49 


3.00 


19 


2.70 


•9 


2.82 


».::::::::::..:::: 


2.80 


16 


2.86 


13 


3.03 


20 


2.74 


28 


2.80 


21 


2.70 


4 


2.78 


18 

1 


2.78 
2.70 


31 


2.69 


28 


2.69 


40 


2.77 


16 

38 


2.70 
2.90 


8 


2.71 


26 


2.69 


36 


2.74 


7 


2.70 


37 


2.80 


17 


2.64 


35 


2.74 


50 


2.90 


32 


2.78 


29 


2.71 


2 


2.67 


39 


2.70 


3 


2.66 


48 


2.84 


U 


2.64 


U 


2.66 


44 


262 


34 


2.54 


46 


2.50 
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Table Showing the Relation of Fat in Milk to Casein and to Yibld 
OF Cheese During May. 



NUMBER 
or HERDS. 


Pounds of fat 

inlOOpoundB 

of milk. 


Pounds of 

casein in 100 

pounds of 

milk. 


Pounds of 

casein for one 

. pound of fat 

In milk. 


Pounds of 

cheese made 

from 100 

pounds of 

milk. 


Pounds of 
cheese made 
for one pound 
of fat In Bilk. 





3 to 3.1 

3.1 to 3.2 

3.2 to 3.3 

3.3 to 3.4 

3.4 to 3.5 

3.5 to 3.6 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 3.9 

8.9 to 4 

4 to 4.1 

4.1 to 4.2 

4.2 to 4.3 

4.3 to 4.4 










2 


2.39 
2.28 
2.35 
2.40 
2.31 
2.46 
2.42 
2.55 
2.52 
2.M 


0.76 
0.71 
0.71 
0.70 
0.65 
0.68 
0.65 
0.67 
0.64 
0.59 


9.41 

9.26 

9.53 

9.79 

9.69 

10.14 

10.17 

10.60 

10.64 

10.33 

io.'si 


3.01 


6 


2.86 


6 


2.86 


7 


2.84 


7 


2.72 


8 


2.80 


7 


2.72 


4 


2.76 


5 


2.70 


2 


2.68 


0. 







2.'4i 


6!55 




1 


2.50 







An examination of the preceding table enables us to. make the 
following statements: 

(1) In the milk of the 50 herds of cows the fat varied from 
3.1 to 4.4 per cent while the amount of casein for a pound of fat 
in milk varied from 0.76 to 0.55 pound. If we take the variatioii 
of fat as one per cent, say from 3 to 4 or 3.1 to 4.1 per cent, etc., 
the decrease of casein relative to fat amounted to about 0.16 
pound. 

(2) Excluding 5 extreme herds and using the results obtained 
from 45 herds, the decrease of casein for a pound of fat amounted 
to 0.07 pound. 

, (3) Taking all the results, the relative average decrease of 
casein was 0.016 pound for each tenth of a pound of fat in milk. 

(4) Between the limits of 3.2 and 4 per cent of fat, which in- 
clude 45 herds, the relative average decrease was only 0,007 
pound of casein for each tenth of a pound of fat. 

(5) Expressed in yield of cheese relative to milk-fat, there Was 
in the extreme cases a decrease of 0.50 pound of cheese for one 
pound of fat in milk; or, excluding 5 extreme herds, there was a 
decrease of 0.16 pound of cheese for a pound of milk-fat. 
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(6) Between the limits of 3.2 and 4 per cent of fat in milk, the 
amount of cheese made for one pound of fat in milli varied be- 
tween the limits of 2.86 and 2.70 pounds, equivalent to an average 
decrease of 0.016 pound of cheese for one-tenth of a pound of 
railkfat 
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Table Giving Full Data for the Month of June. 



NUMBER of herd. 



5 
38 
43 
33 
12 
13 
44. 
10. 

9 
42 
24 
18 
46 
31 
22 
28 
16 
19 
26 

6 

4 
49 
20 

1 
23 
37 
27 
21 
36 
47 
15 
14 
32 
25 
30 
41 

7 

2 
11 
34 

3 
35 
39 
29 
17 
50 
40 
45 
48. 

8. 



Pounds of 

fat in 100 

pounds of 

milk. 



8.10 
3.15 
3.18 
3.18 
3.28 
3.30 
3.30 
3.35 
3.35 
3.35 
3.37 
3.40 
3.40 
3.40 
3.40 
8.40 
3.43 
3.43 
3.43 
3.48 
3.48 
3.50 
3.50 
3.50 
3.50 
3.50 
3.53 
3.53 
3.55 
3.60 
3.60 
3.63 
3.63 
3.70 
3.70 
3.70 
3.70 
3.83 
3.85 
3.90 
3.93 
3.95 
3.95 
4.00 
4.00 
4.00 
4.08 
4.15 
4.20 
4.23 



Pounds of 
casein in 

100 pounds 
of milk. 



2.30 
2.34 
2.19 
2.39 
2.32 
2.18 
2.13 
2.06 
2.24 
2.25 
2.81 
2.43 
2.34 
2.25 
2.27 
2.39 
2.36 
2.38 
2.19 
2.05 
2.33 
2.45 
2.38 
2.41 
2.36 
2.39 
2.32 
2.21 
2.41 
2.31 
2.32 
2.38 
2.44 
2.36 
2.34 
2.34 
2.33 
2.44 
2.24 
2.30 
2.45 
2.38 
2.45 
2.47 
2.30 
2.53 
2.24 
2.38 
2.47 
2.28 



Pounds of 

casBinfor 

one pound 

of £s(in 

milk. 



0.74 
0.74 
0-69 
0.75 
0.71 
0.66 
0.65 
0.62 
0.67 
0.67 
0.68 
0.71 
0.69 
0.66 
0.67 
0.70 
0.68 
0.69 
0.64 
0.59 
0.67 
0.70 
0.68 
0.69 
9.67 
0.68 
0.66 
0.63 
0.68 
0.64 
0.64 
0.66 
0.67 
0.64 
0.63 
0.63 
0.63 
0.64 
0.58 
0.59 
0.62 
0.60 
0.62 
0.62 
0.58 
0.64 
0.55 
0.58 
0.59 
0.54 



Pounds of 



madofh>m 

100|Kwnds 

of milk. 



9.16 

9.24 

8.97 

9.47 

9.40 

9.08 

8.96 

8.84 

9.29 

9.31 

9.48 

9.82 

9.59 

9.37 

9.42 

9.72 

9.62 

9.72 

9.27 

8.95 

9.65 

9.98 

9.80 

9.88 

9.75 

9.85 

9.68 

9.41 

9.93 

9.74 

9.76 

9.94 

10.09 

9.97 

9.92 

9.92 

9.90 

10.31 

9.84 

10.04 

10.45 

10.30 

10.47 

10.58 

10.15 

10.78 

10.09 

10.52 

10.80 

10.35 



Pounds of 

ohoeav 

made for 

one pound 

of fkrin 

mflk. 
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We snmmarize the preceding table as follows: 



Table Showing Relation of Fat in Milk to Caskin and to Yield of 
Cheese Du&inq June. 



NUMBER OF HERDS. 



Pounds of fat 

in 100 pounds 

ofmUk. 



3 1 to 3.2 

3.2 to 3,3 

3.3 to 3.4 

3.4 to 3.5 

3.5 to 3.6 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 3.9 

3.9 to 4 

4 to 4.1 

4.1 to 4.2 

4.2 to 4.3 



Pounds of 
ossein In 

100 pounds 
of mUk. 



2.30 
2.32 
2.20 
2.30 
2.37 
2.36 
2.34 
2.34 
2.40 
2.39 
2.38 
2.38 



Pounds of 

ossein for 

one pound 

offktin 

mOk. 



0.73 
0.71 
0.66 
0.67 
0.67 
0.65 
0.63 
0.61 
0.61 
0.60 
0.58 
0.57 



Pounds of 

cheese 

made from 

100 pounds 

of milk. 



9 21 

9.40 

9.17 

9.52 

9.79 

9.88 

9.92 

10.07 

10.32 

10.40 

10.52 

10.59 



Pounds of 

oheeee 

made for 

one pound 

of fat in 

miilc 



2.92 
2.87 
2.75 
2.78 
2.78 
2.73 
3.68 
2.62 
2.62 
2.59 
2.53 
2.51 



In connection with the preceding table, containing data for the 
month of June, attention is called to the following facts: 

(1) The fat in milk yaried from 3.1 to 4.8 per cent, while the 
amount of casein present in milk for each pound of fat varied 
from 0.73 to 0.57 pound; or, taking the variation of fat in milk as 
one per cent, from 3.1 to 4.1 per cent, etc., the decrease of casein 
relative to fat amounted to about 0.15 pound. 

(2) Excluding 5 extreme herds and using the results obtained 
from 46 herds, there was a decrease of 0.10 pound of casein for a 
pound of fat in milk. 

(3) Taking all the results, the relative decrease of casein was 
0.013 pound for each tenth of a pound of milk-fat. 

(4) Between the limits of 3.3 and 4 per cent of fat, the relative 
decrease was only 0.006 pound of casein for each tenth of a 
pound of fat 

(5) Expressed in yield of cheese relative to milk-fat, there was 
^ in the extreme cases a decrease of 0.41 pound of cheese for one 

pound of fat in milk. 

(6) Between the limits of 3.3 and 4 per cent of fat in milk, the 
liuiount of cheese made for one pound of fat in milk varied be- 
tween the limits 2.75 and 2.62 pounds, equivalent to an average 
decrease of 0.013 pound of cheese for one-tenth of a pound of 
milkfat. 
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Table Giving Full Data fob the Month of July. 



NUMBER OF HERD. 



43 
47 
42 
10 
38 
5 
9 
6 
31 
33 
24 
46 
4 
26 
49 
16 
12 
20 
22 
29 
19 
13 
21 
30 
27 
36 
35 
15 
3 
37 
44 
14 
18 
41 
28 
1 
7 
25 
2 
34 
8 
45 
32 
11 
23 
17 
39 
40 
50 
48 



PouiuUof 

fat in 100 

poimds of 

mflk. 



of 

cuein in 100 

pounds of 

milk. 



3.00 
3.08 
3.25 
3.33 
3.35 
3.35 
8.40 
3.40 
3.40 
3.40 
3.43 
3.47 
3.48 
3.50 
3.55 
3.58 
3.60 
3.65 
3.65 
3.66 
3.68 
3.70 
3.70 
3.73 
3.76 
3.75 
3.75 
3.80 
3.80 
3.82 
3.83 
3.83 
3.83 
3.85 
3.88 
3.90 
3.90 
3.95 
3.95 
3.97 
3.98 
3.96 
4.00 
4.00 
4.05 
4.05 
4.07 
4.10 
4.10 
4.30 



2.00 
2.19 
2.11 
1.98 
2.37 
2.03 
1.94 
2.00 
2.11 
2.24 
2.11 
2.21 
2.12 
2.21 
2.31 
2.36 
2.20 
2.23 
2.16 
2.27 
2.09 
2.02 
2.11 
2.15 
2.27 
2.28 
2 31 
2.27 
2.18 
2.34 
2.00 
2.26 
2.36 
2.32 
2.22 
2.17 
2.16 
2.21 
2.15 
2.23 
2.34 
2.20 
2.37 
2.20 
2.24 
2.32 
2.50 
2.29 
2.42 
2.32 



Pounds of 
onselnfor 
one pound 
of 4tin 
milk. 



0.67 
0.71 
0.65 
0.60 
0.70 
0.61 
0.57 
0.59 
0.62 
0.66 
0.62 
0.63 
0.61 
0.63 
0.65 
0.66 
0.61 
0.61 
0.59 
0.62 
0.57 
0.56 
0.58 
0.58 
0.61 
0.61 
0.62 
0.60 
0.58 
0.61 
0.52 
0.59 
0.62 
0.60 
0.58 
0.56 
0.56 
0.56 
0.56 
0.56 
0.59 
0.55 
0.59 
0.55 
0.55 
0.57 
0.61 
0.56 
0.59 
0.54 



Pounds 
ofdieese 
randefrom 
100 pounds 



8.30 

8.86 

8.86 

8.61 

9.61 

8.76 

8.59 

8.74 

9.02 

9.34 

9.05 

9.34 

8.86 

9.38 

9.68 

9.84 

9.46 

9.59 

9.06 

9.70 

9.27 

9.12 

9.35 

9.48 

9.80 

9.83 

9.90 

9.86 

9.63 

10.65 

9.21 

^.86 

10.11 

10.01 

9.82 

9.72 

9.69 

9.87 

9.75 

9.94 

10.23 

9.88 

10.25 

9.90 

10.06 

10.« 

10.73 

10.21 

10.56 

10.53 



OfsiMMB 

rosdofor 

onopousd 

of fat In 

milk. 
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Tbe foregoing table may be summarized as follows: 

Tabub Showimo Relation of Fat in Milk to Casein and to Yibld or 
Chsksb During July. 



HUMBEB 
OP HERDS. 


PfmndaoHmH 
of mflkT 


Pounds of 

eaMin in 100 

pounds of 

mUk. 


Pounds of 

casein for one 

pound of fnt 

in milk. 


Pounds of 

cheese made 

from 100 

pounds of 

milk. 


Pounds of 
eheese made 

of falin 
milk. 


2 




3 to 3.1 

3.1 to 3.2 

3.2 to 3.3 
3.3t<»3.4 

3.4 to 3.5 

3.5 tp 3.6 

3.6 to 3.7 

8.7 to 3.8 

3.8 to 3.9 

3.9 to 4 

4 to 4.1 

4.1 to4.2 

4.2 to 4.3 

4.3 to 4.4 


2.10 


0.69 

6.65 

0.64 
0.61 
0.66 
0.60 
0.59 
0.59 
0.56 
0.57 
0.58 

o.a 


8.58 

8^85 

9.00 
9.01 
9.63 
9.49 
9.58 
9.82 
9.87 
10.26 
10.40 

i6!63 


2.83 


1 


2.11 
2.13 
2.10 
2.29 
2.19 
2.19 
2.24 
2.21 
2.33 
2.36 

2^32 


2.72 


3 


2.70 


7 

3 


2.63 
2.72 


S 


2.60 


6 


2.57 


8 


2.56 


7 


2.50 


5 


2.53 


2 


2.54 







1 


2.45 







From a study of the data for Jnly we can summarize our re- 
sults as followss 

(1) The fat in milk varied from 3 to 4.4 per cent, while the 
amount of casein in milk for each pound of fat varied from 0.69 
to 0^ i>ound; or, taking the range of milk fat as one per cent 
as from 3 to 4 or 3.4 to 4.4 per cent, etc., the decrease of casein 
relative to fat amounted to about 0.11 pound. 

(2) Excluding 3 extreme herds and using the results obtained 
from 47 herds, there was a decrease of 0.09 pound of casein for 
a pound of fat in milk. 

(3) Taking all the results, the average relative decrease of 
casein was 0.011 pound for each tenth of a pound of fat in milk. 

(4) Between the limits of 3.2 and 4.2 per cent of fat in milk, 
the relative average decrease was only 0.007 pound of casein for 
each tenth of a pound of fat. 

(5) Expressed in yield of cheese relative to fat in milk, there 
was in the extreme cases a decrease of 0.38 pound of cheese for 
one poand of fat in milk. 

(6) Between the limits of 3.2 and 4.2 per cent of fat in milk, 
the amount of cheese made for one pound of fat in milk varied 
betiveen the limits 2.72 and 2.50 pounds, which is equivalent to 
an average decrease of 0.022 pound of cheese for one-tenth of a 
pound of milkfat. 
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Table Giving Pui-l Data for the Month op August. 



NUMBER OF HERD. 



43 
10 

9 
81 
47 
38 

5 

6 
12 
45 
46 
13 
16 

4 
41 
33 
26 
14 
19 
24 
42 
15 
49 
36 
20 
22 

1 
21 
29 
87 

3 

7 
44 
40 
27 
82 
48 
18 
28 

2 
17 
30 
84 

8 
28 
25 
39 
50 
11 
85 



Pounds of 
fat in 100 
pounds of 



PouDds of 

easein in 100 

pounds of 

mUk. 



2.11 
2.14 
2.06 
2.08 
2.21 
2.29 
2.16 
2.10 
2.15 
2.40 
2.24 
2.19 
2.37 
2.25 
2.35 
2.31 
2.22 
2.27 
2.18 
2.16 
2.16 
2.20 
2.30 
2.20 
2.36 
2.16 
2.29 
2.17 
2.25 
2.38 
2.28 
2.22 
2.07 
2.33 
2.28 
2.49 
2.81 
2.39 
2.16 
2.29 
2.21 
2.80 
2.23 
2.40 
2.26 
2.44 
2.52 
2.33 
2.37 
2.43 



Pounds of 
fat for one 
pound of 
casein in 
milk. 



0.60 
0.61 
0.58 
0.58 
0.61 
0.62 
0.59 
57 
0.58 
0.05 
0.60 
59 
0.62 
0.59 
0.62 
0.60 
0.58 
0.59 
0.56 
0.56 
0.56 
0.56 
0.59 
0.56 
0.59 
0.54 
0.57 
0.64 
0.56 
0.59 
0.55 
0.54 
0.50 
0.56 
0.54 
0.59 
0.55 
0.57 
0.50 
0.53 
0.51 
0.53 
0.51 
0.55 
0.52 
0.54 
0.55 
0.51 
0.50 
0.50 



Pounds of 

cheese 

made from 

100 pounds 

of milk. 



9.13 

9.20 

9.09 

9.16 

9.52 

9.76 

9.45 

9.82 

9.45 

10.07 

9.70 

9.58 

10.11 

9.81 

10.06 

10.01 

9.79 

9.91 

9.72 

9.69 

9.69 

9.79 

10.07 

9.85 

10.30 

9.80 

10.13 

9.83 

10.08 

10.41 

10.06 

10.06 

9.71 

10,42 

10.82 

10.85 

10.40 

10.65 

10.11 

10.48 

10.26 

10.51 

10.81 

10.79 

10.46 

11.05 

11.84 

10.90 

11.18 

11.50 



Pounds (tf 
ofai-ese 

made for 
one pound 

of l^ln 
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We summarize below the preceding table: 

Table Suowimo Bblation or Fat in Milk to Casein and to Tibld oir 
Chkesb During August. 





Pomidsoffftt 

tnlOOpouDdi 

of milk. 


Pounds of 
OMeinin 

lOOpouAds 
Of milk. 


Pounds of 

casein for 

one pound 

of tetin 

miUL 


Pounds of 

cheese 

madefkom 

100 pounds 

of milk. 


Pounds of 

eheese 
msde for 

of /at in 
milk. 


0. 


3 to 3.5 

3.5 to 3.6. 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 8.9 

3.9 to 4 

4 to 4.1 

4.1 to 4.2 

4.2 to 4.3 

4.3 to 4.4 

4.4 to 4.5 

4.5 to 4.6 

4.6 to 4.7 

4.7 to 4.8 

4.8 to 4.9 

4.9 to 5 


2.18 
2.22 
2.28 
2.21 
2.26 
2.21 
2.32 
2.28 

2.33 
2.37 

' '"2.'43 


""o.eb 

0.60 
0.60 
0.60 
0.56 
0.56 
0.53 
0.65 
0.53 

""6*.56 
0.51 
0.50 

""o.ii 


'""9.13 

9.46 

9.63 

9.92 

9.83 

10.09 

10.07 

10.46 

10.47 

""ii.26 
10.90 
11.18 

""iiiw 




3 


2 59 


4. 


2.59 


5. 


2 59 


7 


2.59 


5 


2 50 


7 


2.50 


3 


2.44 


6 


2.47 


5 


2.42 







2. 


2.47 


1 


2.37 


1 


2.36 







1 


2.35 







The reflolts secured in Aagnst can be Bummarized from the 
preceding table as follows: 

(1) The fat in milk varied from 3.5 to 5 per cent, while the 
amonnt of casein in milk for each poand of fat ranged from 0.60 
to 0.60 pound; or, taking the variation of milk-fat as one per 
cent, as 3.6 to 4.6, 3.7 to 4.7 per cent, etc., the decrease of casein 
relative to fat amounted to about 0.07 pound. 

(2) Excluding three extreme herds and using the results se- 
cured with 47 herds, there was a decrease of 0.07 pound of casein 
for a pound of fat in milk. 

(3) Taking all the results, the average relative decrease of 
casein was 0.007 pound for each tenth of a pound of fat in milk. 

(4) Between the limits of 3.5 and 4.2 per cent of fat in milk, 
the relative average decrease was only 0.007 pound of casein for 
each tenth of a pound of fat. 

(5) Expressed in yield of cheese relative to fat in milk, there 
was in extreme cases a decrease of 0.24 pound of cheese for one 
pound of fat in milk. 
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(6) Between the limits of 3.5 and 4.5 per cent of fat in milk, 
the amonnt of cheese made for one pound of fat in milk varied 
between the limits of 2.59 and 2.47 pound, which is equivalent to 
an average decrease of 0.012 pound of cheese for one-tenth of 
a pound of milk-fat. 
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Tablk Givufo Full Data roR the Month op Sxptembsb. 



KUMBKR OF HERD. 



43. 
10. 

ao. 

6. 
44. 

13. 
30. 
9. 
38. 
12. 
4. 
46. 
16. 
14. 
5. 
34. 
19. 
31. 
83. 
15. 
42. 
47. 
48. 
28. 
29. 
3. 
38. 
49. 
4L 
21. 
23. 
40. 
8. 
26. 
27. 
7. 
37. 
1. 
25 
22. 
32. 
17. 
18. 
2. 
34. 
35. 
11. 
45. 
50. 
39. 



Pomids 

of tetin 

100 pounds 

of milk. 



S.20 
3.33 
3.50 
3.53 
3.53 
3.55 
3.55 
3.60 
a.61 
3.65 
3.68 
3.70 
3.70 
3.73 
3.78 
3.80 
3.80 
3.83 
8.83 
3.83 
3.85 
3.90 
3.90 
3.93 
3.95 
3.97 
3.98 
4.00 
4.00 
4.00 
4.00 
4.05 
4.08 
4.10 
4.10 



.10 
.10 
.15 
.15 
.20 
.20 
.2? 



.4 
4 
4 
4 
4 
4 

4.125 
4.33 
4.37 
4.43 
4.60 
4.67 
4.78 
4.78 
4.83 



Founds 
of casein in 
100 pounds 

of milk. 



2.12 
2.35 
2.60 
2.83 
2.30 
2.37 
2.44 
2.30 
2.50 
2.27 
2.68 
2.45 
2.54 
2.55 
2.54 
2.34 
2.39 
2.14 
2.64 
2.32 
2.41 
2.47 
2.61 
2.55 
2.46 
2.61 
2.39 
2.63 
2.44 
2.44 
2.44 
2.69 
2.58 
2.24 
2.30 
2.48 
2.61 
2.58 
2.49 
2.30 
2.61 
2.53 
2.71 
2.68 
2.40 
2.56 
2.53 
2.58 
2.56 
2.61 



Pounds of 
ossein for 
one pound 
of IMin 
milk. 



.62 
.73 
.66 

.68 



0.66 

0.70 

0.74 

0.66 

0.65 

0,67 

0.68 

0.64 

0. 

0. 

0. 

0. 

0, 

0.68 

067 

0.62 

0.63 

0.56 

0.60 

0.61 

0.63 

0.64 

0.67 

0.66 

0.62 

0.66 

0.60 

0.66 

0.61 

0.61 

0.61 

0.67 

0.63 

0.55 

0.56 

0.61 

0.64 

0.62 

0.60 

0.55 

0.62 

0.60 

0.63 

0.61 

0.54 

0.56 

0.54 

0.54 

0.54 

0.54 



of choose 
madofrom 
10# pounds 

of milk. 



8.82 
9.54 
10.35 
9.71 
9.63 
9.83 
10.00 
9.71 
10.22 
9.69 
10.75 
10.20 
10.42 
10.48 
10.51 
10.03 
10.18 
9.53 
10.81 
10.01 
10.26 
10.47 
10.82 
10.70 
10.50 
10.89 
10.38 
10.98 
10.50 
10.50 
10.50 
11.18 
10.94 
10.11 
10.26 
10.71 
11.04 
11.02 
10.79 
10.37 
11.15 
11.00 
11.54 
11.51 
10.87 
11.46 
11.46 
11.71 
11.66 
U.84 



Founds 
of cheese 
made for 



of fat in 



2.76 
2.86 
2.96 
2.75 
2.73 
2.78 
2.82 
2.70 
2.83 
2.66 
2.92 
2.7a 
2.82 
2.81 
2.79 
2.64 
2.68 
2.50 
2.83 
2.62 
2.67 
2.69 
2.77 
2.72 
2.66 
2.74 
2.61 
2.75 
2.63 
2.63 
2.63 
9.76 
2.68 
2.47 
2.50 
2.61 
2.70 
2.66 
2.60 
2.47 
2.66 
2.60 
2.67 
2.63 
2.45 
2.50 
2.45 
2.45 
2.45 
2.45 
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Below we give a summary of the details contained in the pre- 
ceding table. 



Table Showing Rblation op Fat in Milk to Casein and to Yield or 
Cheese During September. 



NUMBER 
OF HERDS. 


Pounds of fat 

in 100 pounds 

ofMUk. 


Pounds of 

casein in 100 

pounds of 

milk. 


Pounds of 

casein for one 

pound of fat 

in milk. 


Pounds of 

from 100 

pounds of 

milk. 


Pounds of 

for one pound 
of fat in milk. 





3 to 3.2 

3.2 to 3.3 

3.3 to 3.4 

3.4 to 3.5 

3.5 to 3.6 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 3.9 

3.9 to 4 
4. to4.l 

4.1 to 4.2 

4.2 to 4.3 

4.3 to 4.4 

4.4 to 4.5 

4.5 to 4.6 

4.6 to 4.7 

4.7 to 4.8 

4.8 to 4.9 










1 


2.12 
2.35 

2!4i 

2.44 
2.52 
2.37 
2.52 
2.54 
2.45 
2.48 
2.70 
2.40 

2^55 

2.57 
2.61 


0.66 
0.70 

o.es 

0.67 
0.68 
0.62 
0.64 
0.63 
0.60 
0.59 
0.62 
0.54 

6.'55 

54 
0.54 


8.88 
9.64 

9!9i 

10 10 
10.40 
10.14 
10 63 
10.77 
10.66 
10.84 
11.53 
10.87 

ii.'ie 

11.71 
11.84 


2.76 
2.86 


1 





5. 


2.80 
2 78 


4 


4 


2.80 
2 65 


6 


6 


2 70 


6 


2 68 


6 


2 60 


3 


2 58 





2 65 


2. 


2 45 


2 




1 

2 


2.47 
2 45 


1 


3 45 







A study of the results for September, contained in the pre- 
ceding table, can be summarized as follows: 

(1) The fat in milk varied from 3.2 to 4.9 per cent, while the 
amount of casein in milk for each pound of fat varied from 
0-70 to 0.54 pound; or, taking the variation of fat in milk as 
one per cent, as 3.2 to 4.2, 3.3 to 4.3 per cent, etc, the decrease 
of casein relative to fat amounted to about 0.10 pound. 

(2) Excluding 5 extreme herds and using the results given by 
the remaining 45 herds, there was a decrease of 0.13 pound of 
casein for a pound of fat in milk. 

(3) Taking all the results, the average relative decrease of 
casein was 0.01 pound for each tenth of a pound of fat in milk. 

(4) Between the limits of 3.4 and 4.4 per cent of fat in milk, 
the relative average decrease was only 0.009 pound of casein for 
each tenth of a pound of fat. 
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(5) Expressed in yield of cheese, relative to fat in milk, there 
was in extreme eases a decrease of 0.41 pound of cheese for one 
pound of fat in milk. 

(6) Between the limits of 3.2 and 4.2 per cent of fat in milk, 
the amount of cheese made for one pound of fat in milk varied 
between the limits of 2.86 and 2.58 pounds, which is equivalent 
to an average decrease of 0.028 pound of cheese for one-tenth of 
a pound of milk-fat. 
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Table Giving Full Data For thk Montu ow Ootobbb. 



NUMBER OF HERD. 



48. 
31. 

9. 
10. 
38. 
46. 
16. 

7. 

6. 
24. 
19. 
44. 
47, 
13. 
26. 

4. 
22. 
28. 
14. 

5. 
28. 
30. 
29. 
27. 

1. 
48. 
41 
82 
49 
83. 
11 
20 
40 
12. 
42 
25 

8. 
15 
36 
35. 
21 

3 
17 
87 

2 
45 
18 
50 
39 
34 



Pound! of 

fntinSOO 

pounds of 

milk. 


Pounds 
of casein in 
100 pounds 

of milk. 


Pounds of 
cnsein for 

of Auin 
milk. 


Pounds 
of cheese 
mndefrom 
KOpottnds 

of milk. 


Ptnods 
of oliosse 
made for 

^AuTn 
milk. 


3.60 


2.56 


0.71 


10.36 


2.88 


3.75 


2.47 


0.66 


10.88 


2.16 


3.80 


2.45 


0.65 


10.31 


2.71 


3.80 


2.64 


0.67 


10.68 


2.77 


3.81 


2.72 


0.71 


11.00 


2.88 


3.87 


2.67 


0.69 


10.98 


2.88 


3.90 


2.75 


0.70 


11.17 


2.86 


3.90 


2.70 


0.69 


11.04 


2.88 


3.95 


2.42 


0.61 


10.40 


2.64 


4.03 


2.68 


0.67 


11.13 


2.76 


4.03 


2.48 


0.62 


10.63 


2.64 


4.03 


2.68 


0.67 


11.13 


2.76 


4.03 


2.69 


0.67 


U.16 


2.77 


4.05 


2.66 


0.66 


11.11 


2.74 


4.07 


2.43 


0.60 


10.66 


2.60 


4.08 


2.85 


0.70 


11.61 


2.84 


4.12 


2.75 


0.67 


11.41 


2.77 


4.12 


2.81 


0.68 


11.66 


2.80 


4.12 


2.70 


0.65 


11.28 


2.74 


4.16 


2.61 


0.63 


11.09 


2.67 


4.15 


2.81 


0.67 


11.69 


2.79 


4.17 


2.69 


0.65 


11.31 


2.71 


4.18 


2.68 


0.64 


11.90 


2.70 


4.20 


2.70 


0.64 


11.37 


2.71 


4.20 


2.85 


0.68 


11.76 


2.8* 


4.20 


2.96 


0.70 


12.02 


2.86 


4.22 


2.66 


0.63 


11.30 


2.68 


4.23 


2.77 


0.65 


11.68 


2^74 


4.23 


2.87 


0.68 


11.88 


2.80 


4.25 


2.68 


0.63 


U.88 


2.70 


4.25 


2.60 


0.61 


11.18 


2.68 


4.28 


2.70 


0.64 


11.46 


2.68 


4.28 


2.93 


0.69 


12.08 


2.81 


4.30 


2.76 


0.64 


11.68 


2.70 


4.30 


2.80 


0.65 


11.78 


2.78 


4.30 


2.72 


0.64 


11.68 


2.68 


4.32 


2.81 


0.65 


11.78 


2.78 


4.32 


2.63 


0.61 


11.38 


2.62 


4.85 


2.61 


0.60 


11.81 


2.69 


4.45 


2.71 


0.61 


11.67 


2.62 


4.47 


2.78 


0.61 


11.74 


2.68 


4.47 


2.87 


0.65 


12.09 


2.71 


4.52 


2.67 


0.59 


11.66 


2.58 


4.55 


2.83 


0.62 


12.08 


2.66 


4.62 


2.93 


0.63 


12.88 


2.68 


4.63 


2.88 


0.62 


12.29 


2.66 


4.77 


2.91 


0.61 


12.52 


2.68 


4.78 


2.77 


0.68 


12.18 


2.55 


5.00 


2.84 


0.57 


12.60 


2.62 


6.03 


2.69 


0.53 


12.26 


8.44 
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Sammarising the data presented in the preceding table, we 
baye the following: 

Table Showing Relation of Fat in Milk to Casein and to Yield of 
Cheese During October. 



MUMBBR OP HERDS. 


VoQndMOttt 
In 100 poondt 


Pounds of 
onseinln 

100 pounds 
of mtlk. 


Pounds of 

cssdn for 

one Dound 

ofl^tln 

rollk. 


Founds of 

obeess 

made from 

100 pounds 

of milk. 


Pounds of 

cheese 

msdefor 

one pound 

of inlln 

mOk. 




8 to 3.6 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 3.9 

3.9 to 4 

4 to 4.1 

4.1 to 4.2 

4.2 to 4.8 

4.3 to 4.4 

4.4 to 4.5 

4.5 to 4.6 

4.6 to 4.7 

4.7 to 4.8 

4.8 to 4.9 

4.9 to 5 

5 to 5.1 


' "'2.56 
2.45 
2.60 
2.62 
2.64 
2.72 
2.77 
2.72 
2.77 
2.75 
2.90 
2.84 


'"T.7i 
0.66 
0.68 
0.67 
0.65 
0.66 
0.66 
0.63 
0.62 
0.60 
0.63 
0.59 

""6.55 


*"i6'.36 
10.83 
10.70 
10.87 
11.05 
11.86 
11.59 
11.55 
11.84 
11.87 
12.84 
12.35 

'"li'M 






2*88 




2 75 




2.80 




2.77 




2.73 




2.75 


10 


2.74 




2.68 




2.64 




2.61 




2.67 




2.60 












2.48 







The resnltB obtained in October and presented in the preceding 
table can be Bnmmarized as follows: 

(1) The fat in milk varied from 3.6 to 5 per cent, while the 
amount of casein in milk for each pound of fat varied from 0.71 
to 0.55 pound; or, taking the range of fat in milk within limits 
of one per cent, as 3.6 to 4.6, 3.7 to 4.7 per cent, etc., the decrease 
of casein relative to fat amounted to about 0.08 pound. 

{2j Excluding 3 extreme herds and using the results given by 
the remaining 47 herds, there was a decrease of 0.09 pound of 
casein for a pound of fat in milk. 

(3) Taking all the results, the average relative decrease of 
casein was 0.01 pound for each tenth of a pound of fat in milk. 

(4) Between the limits of 3.7 and 4.8 per cent of fat in milk, 
the relative average decrease was only 0.009 pound of casein for 
each tenth of a pound of fat. 

(5) Expressed in yield of cheese relative to milk-fat, there was 
in extreme cases a decrease of 0.40 pound of cheese for one pound 
of fat in milk. 
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(6) Between the limits of 3.7 and 4.8 per cent of fat in milk, 
the amount of cheese made for one pound of fat in milk varied 
between the limits of 2.80 and 2.59 pounds, which is equivalent 
to an average decrease of 0.021 pound of cheese for one-tenth of 
a pound of fat in milk. 
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Table Giving Ayeragrs for the Entire Season. 



NUMBER OF EBRD. 


Pounds of 

fat in 100 

pounds of 

milk. 


Pounds of 

casein in 

100 pounds 

of milk. 


Pounds of 
ca^ein for 

ODOlMmikd 

of failn 
milk. 


Pounds of 

choose 

made from 

lUU pounds 

of milk. 


Pounds of 

cbeefie 

made for 

one pound 

ofllatin 

milk. 


43 


3.31 
3.45 
3.47 
3.54 
3.55 
3.55 
3.58 
3.59 
3.61 
3.63 
3.63 
3.65 
3.66 
3.67 
3.71 
3.71 
3.71 
3.73 
3.76 
3.78 
3.79 
3.80 
3.84 
3.84 
3.86 
3.87 
3.87 
3.87 
3.88 
3.88 
3.90 
3.90 
3.92 
3.93 
4.00 
4.01 
4.02 
4.03 
4.04 
4.06 
4.08 
4.14 
4.15 
4.16 
4.22 
4.24 
4.27 
4.31 
4.35 
4.37 


2.19 
2.23 
2.44 
2.25 
2.34 
2.17 
2.38 
2.20 
2.37 
2.45 
2.33 
2.31 
2.37 
' 2 45 
2.48 
2.35 
2.29 
2.26 
2.44 
2.35 
2.49 
2.24 
2.38 
2.44 
2.37 
2.39 
2.43 
2.38 
2.42 
2.46 
2.41 
2.34 
2.42 
2.42 
2 53 
2.47 
2.54 
2.44 
2.54 
2.47 
2.47 
2.50 
2.41 
2.50 
2.48 
2.51 
2.38 
2.37 
2.54 
2.57 


0.66 
0.65 
0.70 
0.64 
0.66 
0.61 
0.66 
0.61 
0.66 
0.68 
0.64 
0.63 
0.65 
0.67 
0.67 
0.64 
0.62 
0.61 
0.65 
0.62 
0.66 
0.59 
0.62 
0.64 
0.61 
0.62 
0.63 
0.61 
0.63 
0.64 
0.62 
0.60 
0.62 
0.62 
0.63 
0.62 
0.63 
0.60 
0.63 
0.61 
0.61 
0.60 
0.58 
0.60 
0.59 
0.59 
0.56 
0.55 
0.59 
0.59 


9.12 

9.37 

9.92 

9.52 

9.76 

9.33 

9.88 

9.45 

9.90 

10.12 

9.82 

9.79 

9.95 

10.16 

10.28 

9.96 

9 81 

9.75 

10.24 

10.03 

10.39 

9.78 

10.17 

10.32 

10.17 

10.26 

10.33 

10.21 

10.32 

10.42 

10.82 

10.14 

10.36 

10.37 

10.73 

10.59 

10.77 

10.53 

10.80 

10.64 

10.66 

10.80 

10.59 

10.83 

10.84 

10.94 

10.65 

10.69 

11.14 

11.23 


2 76 


10 


2 72 


38 


2 86 


9 


2.70 


5 


2 75 


6 


2.63 


46 


2.76 


31 


2 63 


47 


2.74 


16 


2 80 


24 


2 70 


13 


2.68 


12 


2.72 


4 


2.77 


33 


2.77 


42 


2.70 


19 


2.65 


26 


2.62 


20 


2.72 


22 


2.66 


49 


2.75 


44 


2.58 


30 


2 65 


41 


2 69 


15 


2.64 


27 


2.65 


28 


2.67 


86 


2 64 


1 


2.66 


14 


2.70 


7 


2.65 


21 


2.60 


23 


2.64 


29 


2.64 


37 


2.68 


3 


2.64 


32 


2.68 


25 


2.61 


18 


2.67 


40 


2.62 


8 


2.61 


48 


2.60 


17 


2.55 


2 


2.60 


36 


2.57 


45 


2.58 


U 


2.50 


34 


2.48 


50 


2.56 


38 


2.57 
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Tabik Showing Average Relation of Fat in Miuc to Casein and to 
Yield of Cheese during the Season of 1895 from May to October. 



NUMBER of herds. 



0. 

1 . 

2 
5 
6 
7 
9 
4 
7 
B 
3 
3 



Potmds of 
fat in 100 
pounds of 
mflk. 



3 to 3.3 
3.3 to 3.4 

3 4 to 3.5 

3.5 to 3.6 

3.6 to 3.7 

3.7 to 3.8 

3.8 to 3.9 

3.9 to 4 

4 to 4.1 

4.1 to 4.2 

4.2 to 4.3 

4.3 to 4.4 



Pounds of 

oasein in 

100 pounds 

of milk. 



2.19 
2.34 
2.27 
2.38 
2.38 
2.39 
2.40 
2.50 
2.47 
2.46 
2.50 



Pounds of 
casein for 
one pound 
of fat in 
milk. 



0.66 
68 
0.64 
0.65 
0.64 
0.62 
0.61 
0.62 
0.60 
058 
0.58 



Pounds 
of cheese 
made from 
100 pounds 

of milk. 



9.12 

9.67 

9.59 

9.95 

10.06 

10.22 

10.30 

10.68 

10.74 

10.81 

11.02 



Pounds 
of cheese 
made for 
one pound 

of fat in 
milk. 



3.76 
2.80 
2.70 
2.73 
2.70 
2.65 
2.63 
2.65 
2.60 
2.55 
2.55 



In the preceding table we have tabulated general averages for 
the entire season. We obtained season averages for each herd 
and then summarized the averages in this tabulated form. At- 
tention is called to the following facts: 

(1) The fat in milk varied from 3.3 to 4.4 per cent, and the 
amount of casein present in milk for each pound of fat varied 
from 0.68 to 0.58 pound, a decrease of 0.10 pound between the 
herds highest and lowest in fat. 

(2) Excluding three herds, there was a decrease of 0.07 pounds 
of casein for a pound of fat in milk; or, using the results secured 
with 41 of the 50 herds, the decrease was reduced to 0.05 pound 
of casein. 

(3) Including all the results, the average relative decrease of 
casein was a little less than 0.01 pound for each tenth of a pound 
of fat in milk. 

(4) Between the limits of 3.3 and 4.2 per cent of fat in milk, 
the relative average decrease was only 0.008 pound of casein for 
each tenth of a pound of fat. 

(5) Expressed in yield of cheese relative to milk-fat, there was 
in the extreme cases a decrease of 0.25 pound of cheese for one 
pound of fat in milk. 
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(6) Between the limits of 3.3 and 4.2 per cent of fat in milk, 
the amount of cheese made for one pound of fat in milk varied 
between the limits of 2.80 and 2.60 pounds, which is equivalent 
to an average decrease of 0.02 pound of cheese for one-tenth of 
a pound of fat in milk. 

1. Milk-Fat as a Basis for Measuring Ghbbsb Production. 

We have seen that, while milk-fat is not an absolutely strict 
measure of the cheese-producing value of milk, it is in reality a 
fair and practicable guide in enabling us to learn the relative 
values of different milks for cheese production. It is probably 
tme more often than not that milk containing three per cent of 
fat will make somewhat more cheese for a pound of fat than will 
milk containing four or more per cent of fat. The practical phase 
of the question which at once presents itself is this: Is the dififer- 
enee in the cheese-producing value of milk poor in fat and milk 
richer in fat so great as to destroy the value of milk-fat as a basis 
for measuring cheese production? How great a difference can be 
expected to exist usually? The data secured with 50 separate 
herds of cows during one factory season enable us to ascertain 
very closely what average variations exist in the cheese-produc- 
ing power of milk-fat contained in milks of different composition. 

We find, taking the average of our whole season's work, that, 
when two milks differ in fat by one per cent, the one containing 
the smaller amount of fat contains one-tenth more of a pound of 
casein for a pound of fat than does the richer milk. To illustrate, 
milk containing 3 per cent of fat usually can be expected to con- 
tain 2.10 per cent, of casein or 0.70 pounds of casein for one pound 
of fat; while milk containing 4 per cent of fat will rarely, under 
normal conditions, contain less than 2.40 per cent of casein or 
0.60 ponnds of casein for one pound of fat. We shall, in our 
farther discussion, use for convenience the limits 3 and 4 per cent 
of milk-fat. It is important to bring out clearly what makes 
the difference in relative cheese yield between milk poor in fat 
and milk rich in fat. 
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2. DiFFBRBNCB IN ChBBSK-PrODUCING PoWBR OF MiLK-FaT IN 
DiFFBRBNT MiLKS. 

From 100 pounds of milk containing 3 per cent of fat, we have 
a yield of 8.55 pounds of cheese; from 100 pounds of milk con- 
taining 4 per cent of fat, we have a yield of 10.4 pounds of 
cheese. The increased yield of cheese from 100 pounds of milk is 
due to the added amount of fat and casein contained in the richer 
milk. In the milk containing 3 per cent of fat, there are made 
2.85 pounds of cheese for each pound of milk-fat; in the milk 
containing 4 per cent of fat, there are made 2.60 pounds of 
cheese for each pound of milk fat. The difference between 2.85 
and 2.60 equals 0.25 pounds. Now, what makes this extra yield 
of 0.25 pounds of cheese for each pound of fat in the case of the 
milk containing 3 per cent of fat? Is it due to fat? It cannot 
be, as the figures are based on one pound of fat in both cases. 
It must then be due to the fact that the milk poorer in fat con- 
tains more casein for a pound of fat than .does the milk richer in 
fat. This increased yield of 0.25 pounds of cheese for a pound of 
milk-fat comes from casein and the uxiter which it absorbs. Take 
out this casein and water and the yield for a pound of fat would 
be the same in rich and poor milk. 

3. Markbt Valub of Oasbin and Watbe in Ghebbb. 

In the table below we have indicated the amount of fat, casein 
and cheese obtained from 100 pounds of milk ranging from 3 to 
4 per cent of fat and varying by one-tenth of one per cent of fat 
In column 4 is given the amount of cheese made for each pound 
of fat in milk. 

In column 5 we give the amount of cheese which would be 
made from 100 pounds of milk, if each milk contained for each 
pound of milk-fat the same amount of casein as is contained in 
the milk containing 4 per cent of milk-fat. In other words, these 
figures represent cheese having the same identical composition 
as cheese made from the milk containing 4 per cent of fat. We 
have simply removed the excess of casein in the poorer milks. 

In column 6 is given the amount of casein removed from each 
milk in order to make the relation of fat and casein uniform with 
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the fat and casein in the richest milk. In column 7 is given the 
amonnt of water which this removed casein would absorb in 
being made into cheese. By adding the figures in columns 6 and 
7, we get the total amount of cheese yield due to casein contained 
in colnmn 6. The snm of the figures contained in columns 5, 6 
and 7 is equal to the figures contained in column 3. We assume 
that the cheese given in column 5 sells for 8^ cents a pound; the 
money derived from this sale is given in column 8. We assume 
that the mixture of casein and water which is practically sepa- 
rator-skim-milk cheese, sells for 2 cents a pound. The money 
derived from this sale is given in column 9. In column 10 is 
given the total sum derived from adding the figures in columns 
8 and 9. In column 11 we give the value of each pound of milk- 
fat as found for each milk from the values given in column 10. 
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In the foreKoing table we have reduced all the cheese to the 
0aiiie compoBition or proportion of fat and casein by removing 
Irom the flgares contained in column 3 such amounts of casein 
and water as would make all the cheese obtained from the differ- 
ent milks baye the same composition. The sole difference in com- 
poHtkm between cheese made from miUcs poor and rich in fat is the 
increased proportion of casein and water contained in t?ie cheese 
made from the poorer milk. In market value this increased casein 
and water is much inferior to cheese. In allowing an increased 
value for each pound of fat in poor milk, we cannot in justice 
give more than is called for by the market value of those con- 
f>tituent8 which the cheese from i>oorer milk contains in larger 
proportions, relative to faL In other words, it is unjust to allow 
S^ cents for extra casein and water which cheese from poor milk 
contains, as compared with cheese from richer milk. The market 
value of casein and water, as represented by separator skim-miU 
cheese, is rarely over 2 cents a pound; and it is therefore not 
just to i>ay for casein and water the same as we pay for whole- 
milk cheese. 

From column 11 we see that, on the basis used, each pound 
of fat in the poorest milk (3 per cent of fat) brings one-half cent 
more than does each pound of fat in the richest milk (4 per cent 
of fat). To make a greater difference than this is simply to cheat 
the producer of richer milk in behalf of the producer of poorer 
milk. 

♦. Thb Effbwt of Adding Skim-milk to Different Milks to 
Make Cheese of Uniform Composition. 
There is another and, perhaps, clearer way of presenting the 
^differences to which attention has been called above. We can 
easily make the cheese-producing value of milk-fat in milk con- 
taining 4 per cent of fat identical with that of milk-fat in milk 
<^ntaining 3 per cent of fat. How this can be done, we readily 
*^? when we consider that the cheese-making power of fat in 
^^1^ milk is greater than that in richer milk solely because it 
'contains more casein in proportion to the fat. From our season's 
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general average, we find that in milk containing 3 per cent of 
fat, there is 2.10 per cent of casein, while in milk cooitaining 4 
per cent of fat there is 2.40 per cent of casein. Now, if the' 
richer milk contained as mnch casein for its fat as does the poorer 
milk, the milk containing 4 per cent of fat would contain 2.80 
per cent of casein instead of 2.40 per cent. Now, is there any 
practicable way by means of which we can add casein to the 
richer milk, so that it will contain 2.80 pounds of casein for 4 
pounds of fat? We need only to add a certain amount of sepa- 
rator-skim-milk according to the amount of casein dontained. in 
the table below we have indicated in column 4 how much casein 
it is necessary to add to 100 pounds of each milk in order to make 
the cheese-producing power of each pound of milk-fat the same 
in all milks. In column 6 we state the number of pounds of 
separator-skim-milk, containing 2.25 per cent of casein^ that 
should be added to 100 pounds of milk to furnish the increased 
amount of casein given in column 4. The yield of cheese from 
100 pounds of these casein-fortified milks is given in column 7; 
and in column 8, the increased yield of cheese diie to the casein 
added. Allowing 8^ cents a pound for the cheese and deducting 
the cost of the skim-milk added, at the rate of 12 cents for 100 
pounds, we obtain in column 11 the money values received from 
the cheese produced. In column 12 the value is given for each 
pound of milk-fat. 

In the case of each milk, after receiving the added casein in 
the form of skim-milk, there are 0.70 pound of casein for each 
pound of milk-fat, and 2.85 pounds of cheese are made for each 
pound of fat. 
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The facts which are embodied in the foregoing table indicate 
the same difference of actual money value between the richest 
and poorest milks that we observed before. The value of one 
pound of milk-fat is one-half of one cent more in the poorest 
than in the richest milk. 

5. The Effect of Removing Fat from Different Milks to 
Make Cheese of Uniform Composition. 
There is still another way in which these milks can have the 
cheese-making power of their fat made uniform. As milk grows 
richer in fat, there is more fat in proportion to casein. Instead 
of adding casein to make up the deficiency, we can remove fat 
and thus make the relation of fat and casein uniform. By sep- 
arating a certain amount of milk and returning the skim-milk to 
the unseparated portion, we can easily remove the excess of fat 
relative to casein in any rich milk. The milk thus treated will 
make cheese of exactly the same composition as the poorer milk 
and the fat removed can be made into butter. In the following 
table, we give in column 2 the amounts of fat remaining in the 
milks, after enough fat has been removed to make the amount of 
casein equal 0.70 pound for each pound of milk-fat In column 3 
we state the amounts of fat to be removed and in column 4 the 
approximate amount of milk to be separated in 100 pounds in 
order to remove the fat desired. We state also the amounts of 
butter made from the fat removed, and the value of such butter at 
18 cents a pound. In column 7 we give the amounts of cheese 
made from the milks after the desired amounts of fat have been 
removed. In column 8 is stated the value of the cheese at 8i cents 
a pound and iii column 9 the total value of cheese and butter. 
In column 10 we give the value of each pound of milk-fat, cor- 
responding to the values given in column 9. 
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Table Showing Results of Removing Fat from Different Milks 
Order to Make Cheese ok Uniform Composition. 
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1^ 
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3 

3.1 

3.2 

3.8 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4 





3.06 

3.11 

3.16 

3.20 

3.24 

3.29 

3.33 

3.37 

3.40 

3.43 





0.04 

0.09 

0.14 

0.20 

0.26 

0.31 

0.37 

0.43 

0.50 

0.67 





1.3 

3 

7.2 

6 

7.4 

8.6 
10 
11.3 
13 
14.3 





0.05 

0.10 

0.16 

0.23 

0.30 

0.36 

0.43 

0.50 

0.58 

0.66 



6 

CVBiB. 



0.90 
1.80 
2.88 
4.14 
5.40 
6.48 
7.74 
9 

10.44 
11.88 



8.55 
8.72 
8.87 
9.00 
9.12 
9.24 
9.37 
9.49 
9.61 
9.69 
9.77 



8 

Genu. 
72.68 
74.12 
76.40 
76.50 
77.52 
78.54 
79.65 
80 67 
81.68 
82.36 
83.05 



9 

Cents. 
72.68 
75.02 
77.20 
79.38 
81.66 
83.94 
86.18 
88.41 
90.68 
92.80 
94.93 



10 

Cents. 
24.23 
34.20 
24.12 
24.06 
24.02 
23.98 
23.93 
?3.89 
23.86 
23.80 
23.73 



An examination of the flgnres in colnmn 10 leads to the same 
result reached in the previous conclusions, viz.: that the actual 
value of one pound of milk-fat in milk containing 3. per cent of 
fat does not exceed the value of one pound of milk-fat in milk 
containing 4 per cent of fat by more than one-half of one cent. 

6. Milk-Fat as a Basis of Paying for Milk for Ghebsb-makino. 
Dairymen who produce milk for cheese-making hold one of three 
opinions in regard to the use of milk-fat as a basis to use in pay- 
ing for milk. Some strongly object to its use on the ground that 
all normal milks have an equal value for cheese production; but 
this objection is founded on the densest ignorance of the compo- 
sition of milk and its relation to cheese production. Others fully 
accept the use of the milk-fat basis as representing what is fair 
and desirable. Others accept the use of the milk-fat basis in a 
modified form, claiming that fat in poorer milk corresponds 
relatively to more cheese than does fat in richer milk and that 
the actual cheese production should, as nearly as possible, serve 
as the basis of payment, on the ground that the constituents in 
100 pounds of cheese made from poor milk have just as great a 



Digitized by 



Google 



98 Report op the Ohbmist op thb 

market valne as do the constitnentB in 100 pounds of cheese made 
from richer milk. 

Let us now briefly make some comparisons between different 
methods of paying for milk for cheese-making, in order to test the 
question of fairness, expressed in money value. For the sake of 
simplicity we will compare the milks of two men, when there is a 
difference of one per cent of milk-fat, for example, 8 and 4 per 
cent. We will assume that the cheese produced nets ten cents a 
pound. We will make our comparison on the basis of 100 pounds 
of milk, allowing that the cheese yield from 100 pounds of milk 
containing 8 per cent of fat is 8.56 pounds, and from milk con- 
taining 4 per cent of fat, 10.40 pounds. 

As a standard of comparison, we will use the values which are 
found by taking the niarket value of the fat and solids-not-fat 
separately. To explain more fully, when cheese sells at ten cents 
a pound, this makes each pound of fat in the cheese worth about 
26.9 cents and each pound of solids-not-fat (casein, ash, etc.) 
worth about 8.9 cents. Applying these values to the cheese 
made from the two milks under consideration, or determinmg the 
value of the cheese aooarding to its oomposUUmy we find that the 
cheese made from 100 pounds of milk containing 3 per cent of 
fat has a market value of 82.1 cents, while the cheese made from 
100 pounds of milk containing 4 per cent of fat has a market 
value of 107.4 cents. This may be called the exact or standard 
method of ascertaining the value of milk for cheese-making. 
This method recognizes the real value of all the constituents 
of the milk which are concerned in cheese-making. This method 
does the greatest possible justice to all kinds of milk, and, there- 
fore, we will use the results given by this method as a basis for 
comparison with other methods. 

The methods to be compared are the following: 

(1) Standard method based on yield and composition of cheese. 

(2) Method based on weight of milk. 

(3) Method based on weight of cheese produced. 

(4) Modified method based on milk-fat. 

(5) Method based on milk-fat. 
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(1) Comparison of Standard Method and Weightof-Milk Method. — 
When milk is paid for by weight alone, each patron receives the 
same amount of money for 100 pounds of milk, without any re- 
gard whatever for the composition of the milk or the amount of 
cheese it will make. The amount of cheese made from 100 
pounds of each kind of milk specified above is the sum of 8.55 
pounds and 10.40 pounds, or a total of 18.95 pounds, which at 10 
cents a pound, brings 189.5 cents. This is divided equally be- 
twe^i the two patrons, because each furnishes the same amount 
of milk. Hence each receives 94.75 cents for the cheese made 
from his milk. 





Foandfofflkt 
InlOOpoQndf 


Poon^cC 

from 100 

ponndfof 

milk. 


BTAlfDABD 
MSTHOD. 


WBOHT-Or- 

MilkKbthod. 


PATRONS. 


Amooni Of money 
ncelTed whan 
<UTld«d accord- 
Inc to yield and 
oompoflltton of 
obeeee. 


▲moontcC money 
reoelTMl when 
dlTided eooord- 
ing to weight of 
mOk fonidied. 


A 

B 


3 

4 


8.56 
10.40 


Cente. 

82.1 

107.4 


Cente. 
94.75 
94.75 







When payment is made by the weight-of-milk method, A re- 
ceives the same amount of money for 8.55 pounds of cheese that 
B receives for 10.40 pounds; A receives over 11 cents for each 
pound of the cheese made from his milk, while B receives only 
9.1 cents a pound for the cheese made from his milk. A receives 

31.6 cents for each pound of his milk-fat, while B receives only 

23.7 cents for each pound of his. A receives for 100 pounds of 
milk 12.65 cents which belongs entirely to B, because this extra 
money comes solely from the additional amount of more valuable 
cheese produced by the milk of B. One method makes no differ- 
ence in the value of the milk furnished, while there actually 
exists a difference of 25.3 cents for 100 pounds of milk in favor 
of B. Estimated for a season, the difference between the divi- 
dends oj A and B should not be less than |7.50 for each cow. 
That gross injustice is inevitably done, when milk is paid for by 
the weight-of-milk method, must become too obvious to require 
further ^scusion. 
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(2) Comparison of Standard Method and the Yidd^f-Cheese 
Method. — ^The proposition that yield-of -cheese furnishes the only 
just basis upon which to pay for milk is very plausible; but it is 
seen not to be fair when we consider the difference existing in 
the composition of the cheese produced from milks containing 
different amounts of fat. We have only to consider that all 
the difference that may exist in favor of poorer milk is entirely 
eliminated by adding skim-milk to, or removing fat from, the 
richer milk, so far as relates to the composition of the cheese 
produced or the relation of milkfat to cheese yield. The differ- 
ence in the relation of milk-fat to cheese yield in favor of poor 
milk as compared with richer milk is simply a sktm-milk differ- 
ence and therefore a ahim-nMk-cheese difference. This difference, as 
it affects paying for milk, is indicated in the following table: 





Poonds of Ut 
In 100 pounda 
of milk 


Pounda of 

cheeeemade 

from 100 

poondaof 

milk. 


Stahdabd 


YULD-OP- 
CHEMSm MSTBOD. 


PATRONS. 


Amount <if money 
reoelTod when 
divided aooord- 
ing to yield and 
oompoaitlon of 
cheaae. 


AmooBtof monay 
received whan 
divided aooocd- 
mer to yield of 
chaeae. 


A 


3 


8.55 
10.40 


Oenta. 

82.1 

107.4 


Oants. 
85.5 


B 


4 


104.0 



When payment is made by the yield-of-cheese method, A re- 
ceives for 100 pounds of milk 3.4 cents more, and B, 3.4 cents 
less, than each should when the payment is made in the most 
equitable manner. While there is a much closer approximation 
to fairness, we see that there is still a marked advantage in favor 
of the poorer milk; since A's milk-fat brings him 28.6 cents a 
pound and B's milk-fat brings him only 26 cents a pound, whereas 
there should, at most, be an average difference of not more than 
one-half cent. Estimated for a season, B receives for each cow 
about two dollars less than he should receive, and A receives 
that much more, when each is paid according to the amount of 
cheese made from milk, without reference to the composition of 
the cheese made. 
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(3) Cwnpariwm of Standard Method and the Modified MUh-fat 
Method. — A method of paying for milk at cheese factories has 
been proposed and used to a yery limited extent in Canada, 
which is intended to take into consideration the casein of milk 
as well as the fat. The e£Fort is made to accomplish this by 
adding two to the per cent of milk. For example, in the case of 
A and B, whose milk contain 3 and 4 per cent of fat, we add two 
to each and the figures become 5 and 6. If the total cheese sells 
for 189.5 cents, then A will receive fiye-elevenths of this or 86.1 
cents, while B will receive six-elevenths or 103.4 cents. The ad- 
dition of this fixed number is supposed to make allowance for 
the casein in the different milks. In the tabulated statement 
below, we give the results of this method of dividing the money 
received from cheese, compared with the results of dividing ac- 
cording to the yield and composition of cheese. 





Poimdi of fat 
tnlOOpoundfl 
of milk. 


Poonds of 

from 100 

pounds of 

mnk. 


9tandam> 
Method. 


HoDiPisD Milk- 
Fat Mrhod. 


PATRONS. 


Amoont of money 
recelTod when 
dtTlded aooord- 
Ing to yield and 
oompoBltlon of 
cheese. 


Amount of money 
reoelTed when 
divided aooord- 
tnf to modified 
mfik-fat method 


A 


3 
4 


8.55 
10.40 


Cents. 

82.1 

107.4 


Cents. 
86 1 


B 


103.4 











When payment for milk is made by the modified milk-fat 
method, A receives for 100 pounds of milk 4 cents more, and B, 
4 cents less, than each should, when the payment is made in the 
fairest manner. A's milk-fat will yield him 28.7 cents a pound 
and B's will bring him only 25.85 cents a pound. This is a 
marked advantage in favor of the poorer milk, nearly six times 
as great a difference as there should justly be. Estimated for a 
Beason, B receives for each cow |2.40 less than he should receive, 
and A receives that much more, when paid according to the modi- 
fied milk-fat method as described above, without reference to 
the composition of the cheese made. 
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The fairness of this modified milk-fat method is based upon 
two erroneous assumptions. First, it assumes that cheese made 
from poor milk has the same composition and its constituents 
the same market value as cheese made from richer milk. Second, 
it assumes that by, adding two we make proper allowance for the 
casein in all milks, or, in other words, that A's milk contains 
as much casein as B's. It ignores the general rule that casein 
increases when the fat increases, eyen though the increase may 
not be proportional to the increase of fat. It allows payment for 
all the casein in poor milk, but only for a part of the casein in 
richer milk. The advantage is in favor of poor milk, and is as 
before a skim-milk advantage. 

If any fixed factor is to be added, the figure which will give 
results in closest agreement with the yield and composition of 
cheese is 0.3. To illustrate, in case of A and B, adding 0.3 to 3 
and 4, we have 3.3 and 4.3. Dividing 189.6 cents between these 
in proportion we have 

A's receipts, 82.28 cents (Standard method = 82.1 cents). 
B's receipts, 107.22 cents (Standard method = 107.4 cents). 

(4) Comparison of SUmdard Method a/nd Milk-fat Method. — In 
the milk-fat method the receipts from cheese are divided in pro- 
portion to the amount of fat furnished. A and B furnish respec- 
tively 3 and 4 pounds of milk-fat. The receipts from cheese are 
189.5 cents, of which A receives three-sevenths, 81.2 cents, and 
B four-sevenths, 108.3 cents. 





Poands of fat 
InlOOpoonda 
of milk. 


Poands of 

cheese made 

from 100 

poands of 

mlllr. 


Btahdard 
Mrhod. 


milk-Fat 
Kbthod. 


PATRON*. 


Amoont of money 
reeelTed when 

Ing to yield and 
composition of 
cheese. 


Amount of monej 
reoefred when 
dlTlded accord- 
ing to amoont 
of mllk-fat for. 
nlshed. 


A 


3 

4 


8.55 
10.40 


Gents. 

82.1 

107.4 


Cents. 
81.3 


B 


106.3 







When payment for milk is made according to the amount of 
milk-fat furnished, A receives nine-tenths of one cent less, and 
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B receives nine-tenths of one cent more, than each does, when 
the payment is made in the fairest manner. A pound of milk- 
fat brings each 27.07 cents. Estimated for a season, A receives 
for each cow 54 cents less, and B 54 cents more, than each would 
receive, if paid according to the standard method. 

Now that we have compared each of the different methods with 
what we have called a standard method, it will be well to bring 
all the methods together for a general comparison. 



Amount of Monkt Rkckived for 100 Pounds op Milk by Difrerbnt 
ICethods of Division. 
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3 
4 


8.55 
10.40 


OMltl. 

82.1 
107.4 
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81.2 
108.8 


Gents. 
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Cents. 
86.1 
103.4 


Cents. 
94.75 
94.75 



We indicate below the amoant received for each pound of fat 
in milk bj A and B according to the different methods of division. 



Amount of Monbt Received for One Pound of Milk-Fat by Different 
Methods of Division. 



PATRON8. 


method. 


Milk-fat 
method. 


Tleld-of- 
cheese 
method. 


Modified 
milk-fat 
method. 


Weltfh^oC 
milk method. 


A 


Cents. 
27.37 
26.85 


Cents. 
27.07 
27.07 


Cents. 
28.50 
26.00 


Cents. 
28.70 
25.85 


Cents. 
31.58 


B 


23.69 







In the tabulated statement below we give the amoant of money 
each patron receives above or below the amount each would re- 
ceive, when division is made by the standard method. 
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PATBON. 




TiELD-oF-Cmnn 
Mbtbod. 


MoomsD Milk-Fat 
Mkthod. 


WBIOHT^r-MlLX 


AbOT6. 


Below. 


Above. 


Below. 


AbOTe. 


Below. 


Above. 


Below. 


A 

B 


'*6!69 


0.09 


3.4 


' 's'i 


4 


...... 


12.65 


*i2!66 



Prom the last table preceding it will be noticed that of the dif- 
ferent methods every one except the milk-fat method gives to the 
poorer milk more than belongs to it, while the milk-fat method 
alone gives to the richer milk more than strictly belongs to it. But 
while the extra amount given to the richer milk by the milk-fat 
method is only nine-tenths of one cent for 100 pounds of milk^ 
the extra amount given to the poorer milk is in no case less than 
3.4 cents for 100 pounds of milk and varies from this to 12.65 
cents. It will thus be seen that the milk-fat method comee 
nearer to doing absolute justice than any other method in use. 

By way of review, it is desirable to emphasize statements of 
certain important facts. 

(1) Milk varies greatly in its composition. In paying for milk 
for cheese-making, absolute fairness can be realized in every in- 
dividual case only by a careful direct determination of both fat 
and casein. But this is not practicable. 

(2) Cheese made from milk rich in fat is greater in yield, and 
its constituents, pound for pound of cheese, possess a higher value 
than cheese made from milk poorer in fat. 

(3) When a pound of fat in poor milk is equivalent to more 
cheese than is a pound of fat in richer milk, the difference can be 
wholly removed by adding skim-milk to, or removing fat from, 
the richer milk. The difference in composition between cheese 
made from poor and rich milk is a skim-milk difference and a 
skim-milk cheese difference. 

(4) Of all practicable methods suggested, the use of milk-fat 
as a basis in paying for milk for cheese-making gives the nearest 
approach to absolute fairness. 

(5) All proposed modifications of the milk-fat method are in 
the interest of the producer of poor milk as against the interest 
of the producer of richer milk. 
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7. Reasons for Discarding the Weight-of-Milk Method. 
(/) Because it is based upon the false assumptiony that all kinds 
of milk h4ive the same cheese-producing value. It fails to recognize 
the fundamental fact that milks differ in regard to the amount of 
cbeese they can produce. 

{2) Because the meihody being founded upon a false boMSy is un- 
y«c^ and iSy tJierefore, not business-Uke. By this system, money 
-which belongs solely to the producer of the better milk is taken 
from his pocket and transferred to that of his neighbor, who pro- 
duces poorer milk. 

(^> Because the old system discourages the production of better 
milk and is a positive barrier to improvement. When milk is paid 
for by weight alone, then more money can be gained by increas- 
ing the amount of milk produced, without regard to its composi- 
tion. It is a well-known fact that under this system the compo- 
sition of milk has deteriorated in the last generation, and, so long 
as a premium was offered for increasing the amount of milk pro- 
duced, there was no inducement to pay any attention to the com- 
position of the milk, if only it met the legal requirements. 

(J^) Because the old system encourages the addition of water, 
removal of cream and all similar forms of dishonesty. When 
quantity and not quality is paid for, some will be found who will 
try dishonestly to take advantage of the system; and this can 
hardly be surprising, when the system itself is founded upon an 
untruth, and is itself dishonest. 

8. Reasons for Using the Milk-Pat Basis in Paying for Milk 
AT Cheese Factories. 

(1) Because the amount of fat in milk offers the most accurate, 
practicable and just basis tre have for determining the cheese-produc- 
ing value of milk. 

(2) Because this method recognizes the fundamental truth that 
different milks possess different values for cheese-making. 

(3) Because this method, being based upon the truth, is just to all 
md is, therefore, in the highest sense business-Uke. It guarantees 
paj for what is in the milk that makes cheese. 
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(4) Beamse the adoption of this method tciU result in an im- 
provement in the charaoter of the mUk production. Why? Because 
it offers an inducement to each dairyman to improve the composi- 
tion of his milk. It puts more money into the pocket of the man 
who produces the better milk. This improvement will be rea- 
lized as a result of more careful selection of dairy animals, more 
attention to breeding, more intelligent and economical feeding^ 
more humane treatment of dairy animals and better care of milk. 

(5) Beccmse all temptation to adulterate mUk by watering ot 
skimming is removed^ since a man receives pay for just what he 
furnishes that is of most value for cheese production. 

(6) Because the adoption of this system lies at the very founda- 
tion of the future improvement of the dairy industry. Nothing will 
so quickly open the eyes of dairymen and show them the need of 
improvement in milk production as the application of this system 
to their herds and individual animals. 

(6) Because improvement in the character of dairy animals and 
in the consequent yield and composition of milk means economy of 
production and increased profit. Our investigation with different 
breeds of dairy animals has emphasized the fact that a pound of 
fat in rich milk is produced at a lower cost than in poorer milk. 
It would not be diflScult to show that it would be easily possible 
within a few years to increase the yield of our annual cheese- 
product by an amount equal in value *to one million dollars, with 
fewer animals and at an actually less cost than at present. 
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Ill ECONOMY IN USING FERTILIZERS FOR RAISING 

POTATOES.* 



SUMMARY. 

In 1895 fertilizers were applied at the rate of 1,000 and 2,000 
pounds an acre in raising potatoes. A second crop of potatoes 
was raised on the same ground in 1896 without using fertilizers 
in order to ascertain to what extent the fertilizers applied in 
1895 would benefit the crop of 1896. 

The application of 1,000 pounds of fertilizer increased the crop 
of marketable potatoes 48.4 bushels an acre in 1895 and 39.6 
bushels in 1896, the total increase for the two years being 88 
bushels. The use of 2,000 pounds of fertilizer increased the 
yield over the foregoing to the extent of 4.4 bushels in 1895 and 
U.1 bushels in 1896, the total increase for the two years being 
1&5 bushels. 

The application of 1,000 pounds of fertilizer increased the pro- 
portion of marketable potatoes 6.8 per cent in 1895 and 9 per cent 
iQ 1896; while the use of an additional half ton of fertilizer in- 
creased the percentage of marketable potatoes over the foregoing 
to the extent of 1.3 per cent in 1895 and 2.6 per cent in 1896. 

The use of 1,000 pounds of fertilizer an acre produced an in- 
creased yield of marketable potatoes, which, at 50 cents a bushel, 
made a net gain of f27.58 in income during the two years. The 
use of 2,000 pounds of fertilizer yielded in net increase of income 
during the two years f 7.12 less than did the application of 1,000 
pounds. 

In using 1,000 pounds of fertilizer there were added to an acre 
of soil, on an average, 36.4 pounds of nitrogen, 76.9 pounds of 
ayailable phosphoric acid, and 90.6 pounds of potash; and twice 
these amounts in using 2,000 pounds of fertilizer. Adding to 
these the amount of plant-food already known to be present in 
the soil and then deducting the quantities removed by the two 
crops grown, we find that excessive amounts of nitrogen, potash 
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and, particitlarly, phosphoric acid, were left anused when 2,000 
pounds of fertilizer were applied. 

Phosphoric acid is probably applied often in uselessly large 
quantities in raising potatoes, as compared with potash and 
nitrogen. 

The use of oyer 1,000 ponnds of fertilizer an acre nnder the 
conditions tried was attended with loss, as comi>ared with the 
results obtained in using 1,000 pounds of fertilizer. 

rNTEODUOTION. 

In 1895 seyeral different commercial fertilizers were used in an 
experiment which had for its object a comparison of these ferti- 
lizers for use in raising potatoes, and e8i)ecially a comparison of 
results obtained by using different amounts of fertilizer. The 
results were giyen in detail in Bulletin 93. It was found that the 
application of 2,000 pounds of fertilizer gaye in no case as eco- 
nomical results as did the use of 1,000 pounds. 

It was further designed to raise potatoes on this same field in 
1896, without use of additional fertilizers, in order to ascertain to 
what extent the fertilizing materials remaining unused in the 
soil could be utilized during the second season. The soil is pecu- 
liarly adapted to leaching, consisting of light loam, two or three 
feet deep, underlaid by sand and grayel and extending down in- 
definitely. 

The field is located at Northyille, L. I. The details of the 
work were in the hands of Mr. H. L. Hallock, nnder the super- 
yision of Messrs Stewart and Birrine, of Jamaica, as representa- 
tiyes of the Station. The same methods were used in growing 
the crop as the preceding year. 

We will now consider in order the following points: 

(1) Yield of potatoes. 

(2) Proportion of marketable potatoes. 

(3) Belation of yield to cost of fertilizer used. 

(4) Belation of plant-food applied to that remoyed by crop. 
The table below gives the detailed results secured from each 

plot with reference to yield and proportion of marketable po- 
tatoes during the two years of the experiment. 
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Table Showing Yield op Potatoes During Two Years. 



NUMBER OP 
PLOT. 



Pounda 

offertiJiser 

uMdpar 

•ere. 



1.. 

2.. 

3.. 

4.- 

5.. 

8.- 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
18.. 
14.. 
15.. 
16.. 

n.. 

18.. 
19.. 

ao.. 

21.. 
22.. 
28.. 
2(.. 
25.. 



None. 
1000 
1500 
2000 
1000 
1500 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 
1000 
2000 



YlBLD OF POTATOBSI PkB CENT OF If AB- 
PSB ACBB. IKBTABLB POTATOBB. 



In 1805. 



Bnahela. 
160.6 
197.3 
188.4 
216.3 
207.5 
197.1 
199.8 
180.0 
18^.3 
193.4 
219.2 
204.0 
169.4 
194.5 
187.5 
189.8 
196.3 
193.7 
191.4 
156.9 
158.4 
200.5 
233.1 
201.8 
187.9 



In 1800. 



I 



Boahela. 
113.6 
148.2 
172.7 

* 167.0 
154.1 
174.9 
149.1 
177.8 
170.8 
160.4 
174.6 
156.8 
170.7 
146.0 
154.7 
140.9 
154.5 
129.0 
150.9 
140.1 
159.9 
140.0 
167.0 
139.4 
144.0 



In 1896. 



83.8 
88.4 
9L0 
91.6 
91.0 
91.6 
92.3 
88.9 
92.6 
89.2 
92.6 
92.0 
92.3 
91.5 
90.5 
90.6 
92.0 
90.5 
91.7 
89.5 
91.9 
9L.5 
92.0 
93.0 
91.5 



ID18M. 



75.2 
81.8 
83.4 
85.2 
82.8 
85.6 
86.3 
83.4 
86.3 
83.0 
86.2 
85.7 
88.0 
85.6 
85.4 
83.1 
86.1 
83.0 
85.9 
85.8 
89.6 
87.1 
88.6 
85.0 
87.5 



PlBOBMTOr 
CULLg. 



In 1895. 



16.2 

116 
9.0 
8.4 
9.0 
8.4 
7.7 

11.1 
7.4 

10.8 
7.4 
8.0 
7.7 
8.5 
9.5 
9.4 
8.0 
9.5 
8.3 

10.5 
8.1 
8.5 
8.0 
7.0 
8.5 



In 1800. 



24.8 
18.2 
16.6 
14.8 
17.2 
14.4 
13.7 
16.6 
13.7 
17.0 
13.8 
14.3 
12.0 
14.4 
14.6 
16.9 
13.9 
17.6 
14.1 
14.2 
10.4 
12.9 
11.4 
15.0 
12.5 



1. YiRLD OF Potatoes. 
That portion of the foregoing table relating to yield of crop 
can be snmmarized in the following manner, taking the average 
of those plots receiving 1,000 pounds of fertilizer and the average 
of those receiving 2,000 pounds. 



Table Showing Yiklp of Potatoes for Two Years. 





BVBHXLS or POTATOBS 

Pboducxd pbb Aobb 

IK 1805. 


BU8HBL8 or POTATOBS 

Pboducbd pbb Acbb 
IV18M. 


B08HBL8 or POTATOBB 

Pboducbd pbb Aobb 
IN Two Ybabb. 


Total. 


Harket- 
able. 


CdU«. 


Total. 


Market- 
able. 


Culls. 


ToUl. 

264.2 
341.1 
355.0 


Market, 
able. 


CalH. 



1000 
2000 


150.6 
192.7 
194.8 


1262 
174.6 
179.0 


24.4 
18.1 
15.8 


113.6 
148.4 
160.2 


85.4 
125.0 
139.1 


28.2 
23.4 
21.1 


211.6 
299.6 
318.1 


52.6 
41.5 
36.9 
















Die 


3itized by V 


^^00<;, 



110 



Report of thb Chbmist of thb 



From this summarized tabular statement, it can be seen that: 

(1) In general terms, the unfertilized land produced the small- 
est crop; the land receiving 1,000 pounds of fertilizer produced 
a oonsiderably larger crop; and the land receiving 2,000 pounds 
of fertilizer produced a little larger crop than the one receiving 

1.000 pounds. 

(2) The use of 1,000 pounds of fertilizer increased the whole 
crop 42.1 bushels per acre in 1895. and 34.8 bushels in 1896, the 
total increase for the two years being 76.9 bushels. 

(3) The use of 2,000 pounds of fertilizer increased the yield 
over the crop receiving 1,000 pounds of fertilizer to the extent ot 

2.1 bushels per acre in 1896 and 11.8 bushels in 1896, the total 
increase for the two years being 14 bushels for the additional 
application in 1895 of 1,000 pounds of fertilizer. 

In order to study the effect of the application of fertilizers 
upon the proportion of marketable potatoes produced, we sum- 
marize the detailed results given above in the following tabulated 
statement: 

2. Proportion of Maekbtablo Potatobs. 
Tablb Showing Proportion of Marketable Potatoes Produced. 



Pounds of 
fertlUnrap^lod 
par ftcre in 1896. 


Per eent of 

marfcetablo 

pototoMprodao- 

•din i8«. 


Foroent'of 
marketable 


ATorBge percent 
ed In two jenn. 


oentol'eiills 

prodnoed in 

two7Mn- 



1000 
2000 


83.8 
90.6 
91.9 


75.2 
84.2 
86.8 


79.6 
87.4 
89.4 


20.5 
12.6 
10.6 



This tabulated summary indicates that, — 

(1) In general, the proportion of marketable potatoes increased 
with the amount of fertilizer used. 

(2) The use of 1,000 pounds of fertilizer increased the propor- 
tion of marketable potatoes 6.8 per cent in 1895 and 9 per cent 
in 1896, the average increase for the two years being about 8 per 
cent 

(3) The use of an additional half ton of fertilizer (or 2,000 
pounds an acre) increased the percentage of marketable potatoes 
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slightly over the crop produced by the use of 1,000 pounds of 
fertilizer, the increase being 1.3 per cent in 1895 and 2.6 per cent 
in 1896, the average increase for the two years being about 2 per 
oent. 

3. Bblation op Yidld to Cost of Fbrtilizsr Usbd. 
We have seen above that the application of fertilizers produced 
an increased crop having a larger proportion of marketable pota- 
toes. Considered from the standpoint of economy, it is essential 
that we know how much the increased production cost and 
whether it was made at a profit or loss. We present only a 
summarized form of our results covering the two years of work. 

Table Showiito Fertilizer Co8t of Potato Crop. 



1^ 




i 




H, 


Hi 


i 


am 




P ! 


i 




0U 


^ 


« 


PQ 


► 


% 








CmU. 




















211.6 


$105.80 




1000 


$16.37 


88 


18.6 


299.6 


149.75 


1^.58 


2000 


32.74 


106.4 


30.8 


318.1 


159.00 


20.46 



The foregoing tabulated results enable us to make the follow- 
ing statements: 

(1) During the two years the use of 2,000 pounds of fertilizer 
an acre increased the yield of potatoes l&J bushels over the yield 
produced by the use of 1,000 pounds of fertilizer. 

(2) This increase of 18^ bushels cost |16.37 or 88^ cents a 
bushel and was produced at a marked loss. 

(3) The use of 1,000 pounds of fertilizer an acre increased the 
crop during two years by about 88 bushels of marketable potatoes 
over the unfertilized portions. 

(4) Deducting the cost of 1,000 pounds of fertilizer, we find 
that there was a net gain of f 27.58 an acre for the two years. 

(5) The use of 2,000 pounds of fertilizer an acre, as compared 
with the use of no fertilizer, gave a net gain, during the two 
years, of |20.46 an acre. 
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4. Relation of Plant-Food Supplied to That Removed by the 

Two Crops. 
In the table below we have indicated the amounts of nitrogen, 
phosphoric acid, and potash applied to each plot and have also 
calculated the amounts removed by the crop during each of the 
two years. The amounts of plant-food removed by the crops 
from plot No. 1, which received no fertilizer, can be regarded as 
representing the quantity of plant-food in the soil available, un- 
der the conditions present, for the potato crop. In discussing 
the results presented we shall consider each form of plant-food 
by itself, summarizing the detailed results. 



Tablk Showing Amounts of Plakt-Food Supplisd akd Used During two 

Years. 



" " . 






I- 


loS 


Pounds or Pros 


11 

• • 


Pounds or PoT- 








D 


•^ * « 


PHOBIC 


Acid 


AlB ustDpn 


MUMBBB 






- 


1l3 


U8BDP] 


IB ACRE. 


▲CBB. 


OF PLOT. 














1 


1''^ 


In 1895. 


lalSM. 


P 


In 1805. 


In 1891. 


1 





24.8 


18.7 





15 


11.4 





46.7 


35.2 


2 


40 


32.6 


24.5 


83.7 


19.7 


14.8 


105.4 


61.2 


45.9 


3 


60 


31.1 


28.5 


125.5 


18.8 


17.8 


158 


68.4 


53.0 


4 


80 


35.7 


27.6 


167.4 


21.6 


16.7 


210.8 


67 


51.8 


5 , 


40 


34.2 


25.4 


83.7 


20.7 


15.4 


105.4 


64.3 


47.8 


6 


60 


32.5 


28.9 


125.5 


19.7 


17.5 


168 


61.1 


54.3 


7 


80 


33 


24.6 


167.4 


20 


14.9 


210.8 


62 


46.2 


8 


45 


29.7 


29.3 


62.1 


18 


17.8 


115.5 


55.8 


55.1 


9 


90 


30.2 


28.1 


124.2 


18.3 


17 


231 


66.8 


52.8 


10 


35.5 


31.9 


26.5 


77.5 


19.3 


16 


75 


60 


49.7 


11 


71 


36.2 


28.8 


155 


21.9 


17.5 


150 


68 


54.1 


12 


39.5 


33.7 


25.9 


79.2 


20.4 


15.7 


107.5 


63.2 


48.6 


13 


79 

38.7 

77.4 

33.1 

66.2 

36.7 


28 

32.1 

B0.9 

31.3 

32.4 

32 


28.2 
24.1 
25.5 
23.2 
25.5 
21.3 


158.4 
80.6 

161.2 
58.5 

117 
79.2 


16.9 

19.5 

18.8 

19 

19.6 

19.4 


17.1 
14.6 
15.5 
14.1 
15.6 
12.9 


215 
110 
220 

81.2 
162.4 

96.7 


52.5 
60.3 
58.1 
68.8 
60.9 
60 


52.9 


14 


45.2 


15 


48 


16 


43.7 


17 


47.9 


18 


40 


19 


73.4 


31.6 


24.9 


158.4 


19.1 


15.1 


193.4 


59.4 


46.8 


20 


26.1 


25.9 


23.1 


97.8 


15.7 


14 


71.2 


49.6 


48.4 


21 


52.2 
32.9 


26.1 
33.1 


26.4 
23.1 


195.6 
83.5 


15.8 
20 


16 
14 


142.4 
61.5 


49.1 
62.2 


49.6 


22 


43.4 


2.) 


65.8 
32.7 
65.4 


38.5 
33.3 
31 


27.6 

23 

23.8 


167 
60.4 
120.8 


23.3 
20.2 
18.8 


16.7 
13.9 
14.4 


123 
67.1 
134.2 


72.3 
62.6 
58.2 


51.8 


24 


43.1 


26 


44.6 
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Amounts of Mitbogbn Applibd and Bsmoved. 



Fmnids of 
fartOlxerap. 


• 


Pounds of 
nitrogen rap- 
plied per sore 

infertUiser. 


Pounds of 
nitrogen re- 

moTodby 
crop in lan. 


Pounds of 
nitrogen re- 

moTedby 
crop In 1800. 


Total number 
of pounds of 
;nitrogenre- 
mored by 
crops in two 
years. 


None. 

1,000 
1,000 
1,000 

2,000 


Least 


None. 

26.1 
45.0 
36.4 

52.2 
90.0 
72.8 


24.8 

25.9 
34.2 
31.8 

26 

3d.5 

32.1 


18.7 

21.3 
29.3 
24.5 

23.8 
28.8 
26.5 


43.6 


Oreatett 

Arerage 

Least 


""ieVd 


2,000 
2,000 


Greatest 

Ayerage 


""bs'.i 



The results which this summarized table present are of ex- 
ceeding interest, and we call attention to the following points: 

(1) On the plot where no fertilizer was applied, the crop re- 
moYed from one acre of soil 24.8 pounds of nitrogen the first year 
and 18.7 pounds the second year, making a total of 43.5 pounds 
for the two years. This practically represents the amount of 
nitrogen in the soil available for the potato crop at the time un- 
der the conditions prevailing. 

(2) On the various plots where we applied 1,000 pounds of fer- 
tilizer in 1895, we supplied from 26.1 to 45 pounds of nitrogen, 
the average being 36.4 pounds. In 1895 the crop used from 25.9 
to 34.2 pounds of nitrogen, the average being 31.8 pounds. In 
1896 the crop used from 21.3 to 29.3 pounds, the average being 
24.5 pounds. The total amount of nitrogen removed by these 
two succesive crops amounted to 56.3 pounds an acre. 

(3) On the various plots where we applied per acre 2,000 
pounds of fertilizer in 1895, we supplied from 52.2 to 90 pounds 
of nitrogen, the average being 72.8 pounds. In 1895 the crop 
used from 26 to 38.5 pounds of nitrogen, the average being 32.1 
pounds; and in 1896 the crop used from 23.8 to 28. 8 pounds, the 
average being 26.5 pounds. The total amount of nitrogen re- 
moved by these two successive crops amounted to 58.6 pounds an 
acre. 
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(4) In the two years the appHcation of 36.4 pounds of nitrogen 
in 1,000 pounds of fertilizer caused a sulBciently increased crop 
to remove about 13 more pounds of nitrogen than did the crop 
from the unfertilized soil. More nitrogen was removed during 
the two years than was added in the fertilizer by about 20 pounds. 

(5) The application of 72.8 pounds of nitrogen, contained in 
2,000 pounds of fertilizer, caused during the two years an increase 
of crop sufficient to use only 2.3 pounds more of nitrogen than 
in the case where half the amount was applied. Less nitrogen 
was removed than applied by about 14 pounds, leaving about 58 
pounds of nitrogen unused, including the soil-nitrogen. 

(6) If we add the available nitrogen contained in the soil to 
that supplied in the fertilizer, and then indicate the amounts used 
each year, we can prepare the following interesting table. 



Pounds of 

fertiHafw 

applied per 

men. 


Pounds of 
nttnyonforiMe 

of crop at 

bagimdngofflnt 

yoar. 


Pounds of 

nitro«mused 

by first 7««r*s 

crop. 


Pounds of 
nltroe«nleft 
Cor second 

ersp. 


Pounds of 
nitrogen used 

by second 
year^ erop. 


Pounds of 

nitrogen 

remaining on- 

oMd after 

second year. 



1,000 
2,000 


43.5 

799 

116.3 


24.8 
31.8 
82.1 


18.7 
48.1 
83.5 


18.7 
24.5 
26.5 



23.6 
57.0 



It is more than probable that the unfertilized soil would still 
contain some available nitrogen and would not be completely 
exhausted, but how much remains we could only tell by further 
invostifjation. The amount of nitrogen supplied in 1,000 pounds 
of fertilizer is not greatly in excess of the crop's needs for two 
years; but, it is safe to say, more economical results would have 
been obtained by applying one-half of the amount during each 
of two years than the whole amount during the first year, par- 
ticularly on soil which is so apt to lose nitrogen by leaching. 
Much more, then, would the foregoing statement apply to the 
case where we used 2,000 pounds of fertilizer and supplied three 
times as much as the first crop used. At the end of two years it 
is almost certain that very little of the applied nitrogen remained 
within reach of the plant and most of the remaining 57 pounds 
had been carried far down into the subsoil. 
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Amount of Phosphoric Acid Applied and Removed. 



Pounds of 
fertUter 




Founds of 

available 

phosphoric 

per acre In 
ferttJIzer. 


Pounds of 
phosphoric 

by crop in 


Pounds of 

phosphoric 

acid removed 

by crop in 


Total number 

of pounds of 

phosphoric 

acid removed 

by crops in 

two years. 


NoDe 




None 


15.0 

15.7 
20.7 
19.2 

16.8 
23.3 
19.5 


11.4 

12.9 
17.8 
14.8 

14.4 
17.5 
16.0 


26.4 


1,000 


Least 


58.5 




1,000 


Greatest 

Average 

Least. .^ 

Greatest 

Average 


97.8 
76.9 

117 

195.6 

160.2 




1,000 
2,000 


34. 


2,000 




2,000 


35.5 



Summarizing this table, we can make the following state- 
ments: 

(1) When no fertilizer was applied, the crop removed from the 
soil 15 pounds of phosphoric acid the first year and 11.4 pounds 
the second year, or a total of 26.4 pounds for the two years, 
ruder the conditions present, this total represents the amount 
of phosphoric acid available for the potato crops at the time and 
under the prevailing conditions: 

(2) When an application was made in 1895 of 1,000 pounds of 
fertilizer, an average amount of 76.9 pounds of available phos- 
phoric acid was supplied per acre. In 1895 the crop used 19.2 
pounds of phosphoric acid and in 1896 14.8 pounds, making a 
total of 34 pounds an acre for the two years. 

(3) When an application was made in 1895 of 2,000 pounds of 
fertilizer, an average amount of 160.2 pounds of available phos- 
phoric acid was supplied per acre. The first year the crop re- 
moved 19.5 pounds an acre, and the second year 16 pounds; and, 
during the two years, 35.5 pounds. 

(4) When 76.9 pounds of available phosphoric acid were added 
to the soil, the crop used only 34 pounds, or less than half the 
amount added, and only 7.6 pounds more than the amount used 
by the crop grown on unfertilized soil. 

(5) When the amount of phosphoric acid applied was increased 
to 160 pounds an acre the crop used only 35.5 pounds, less than 
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one fourth the amount applied, and only 9 pounds more than was 
removed when no phosphoric acid was added. 

(6) We will assume that at the beginning of the two years the 
soil contained not less than 26.4 pounds of available phosphoric 
acid. Adding this to the applied amounts we can prepare the 
following tabulated statement: 



Pound! of 

fertiUxer 

appUedper 

acre. 


Pounds of 

phosphoric 

sold for use of 

crop at hegln- 

nlng of first 

yesr*s crop. 


Pounds of 

phosphoric 

JMvmdhy 

first yoftr^s 

crop. 


Pounds of 

phosphoric 

scidlcftfor 

second year's 

crop. 


Pounds of 
second crop. 


Pounds of 

addramskdnff 
unused after 
second year. 



1,000 
2,000 


26.4 
103.8 
166.6 


15 

19.2 

19.5 


11.4 

64.1 

167.1 


U.4 

14.6 
16.0 




ee.3 

151.1 



While the data do not probably express the complete truth 
regarding the amount of available phosphoric acid in the unfer- 
tilized soil, it is the fertilized soil to which our attention here is 
called. When we applied 1,000 pounds of fertilizer, we had in 
the soil nearly six times as much as the first crop used. At the 
beginning of the second year there was remaining about six times 
as much as the second crop actually used, and at the end of two 
years twice as much phosphoric acid still remained unused as 
had been used by two crops. When an application was made of 
2,000 pounds of fertilizer an acre, there was present for the use of 
the crop about ten times as much as was used by the first crop. 
There was left for the second crop ten times as much as it used, 
and after the removal of two crops there remained over four 
times as much phosphoric acid as had been used by two whole 
crops. The amount of phosphoric acid furnished by the average 
potato-fertilizer found in the market would, from these consid- 
erations, be regarded as containing phosphoric acid in excessive 
amounts as compared with the actual needs of the crop. 
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Amounts oi 


Potash Appubd and Removed. 




Pounds of 
tertiliserap. 

pUedper 
sera In 1805. 




Pounds of 
potash ap- 
plied per acre 
In ferUUser. 


Pounds of 

potavh re- 

mored br 

crop in 1805. 


Pounds of 

potash re- 

mored by 

cropinlSW. 


Total number 
of pounds of 
potash re- 
in ored by 
crops in 
two years. 


None 




None . 

61.5 

110.0 

90.6 

123 
220 
181.2 


46 7 

48.6 
64.8 
59.7 

49.1 
72 3 
604 


35.2 

40 

55.1 

45.1 

44.6 
54.1 
49.7 


81.9 


1,000 


Least 




1,000 


QreateBt 

Average 

Least 




1,000 
2,000 


...... .... 

104.8 


2,000 


Greatest 

ATeragr 




2,000 


110.1 



Attention is called to the following points in connection with 
the table above: 

(1) When no fertilizer was applied, the crop removed from one 
acre of soil 46.7 pounds of potash the first year and 35.2 pounds 
the second year, or a total of 81.9 pounds for the two years. We 
are justified in saying that this amount represents the minimum 
amount of potash available for the potato crops at the time 
grown and under the conditions existing. 

(2) When an application was made in 1895 of 1,000 pounds of 
fertilizer, an average amount of 90.6 pounds of potash was sup- 
plied per acre. In 1895 the crop used 69.7 pounds of potash and 
in 1896, 45.1 pounds, making a total of 104.8 pounds an acre for 
the two years. The two crops removed about 15 pounds more 
than was applied. 

(3) When an application was made in 1895 of 2,000 pounds of 
fertilizer, an average amount of 181.2 pounds of potash was sup> 
plied per acre. The first year's crop removed 60.4 pounds of pot- 
ash, the second crop, 49.7 pounds, and the two crops, 110.1 
pounds. The amount of potash applied exceeded that used in 
two years by over 70 pounds. 

(4) When we added to the soil 90.6 pounds of potash, the two 
crops used 23 pounds more potash than when none was applied. 

(5) When the amount of potash applied was increased to 181.2 
pounds an acre, the two crops used only 5 pounds more than 
when half that amount was applied. 
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(6) During the two years the crops on the unfertilized soil 
used 81.9 pounds of potash, and we will call this the amount 
available at the beginning of the two years. Adding this amount 
to the applied amounts, and indicating how much was removed 
and left each year, we can prepare the following tabulated state- 
ment: 



Pound! of 

fertiliser 

applied per 

acre. 


Pounds of 

potash for use of 

crop at befinning 

of first year. 


Ponods of 

potash used 

b J first year's 

crop. 


Pounds of 

potash left for 

secoDd.year*s 

crop. 


Pounds of 
potash used by 
second crop. 


Fmmdsof 
potash re* 

maining un 
used after 

second year. 



1,000 
2,000 


81.9 
172.5 
263.1 


46.7 
59.7 
60.4 


35.2 
112.8 
202.7 


35.2 
45.1 
49.7 



67.7 
153.0 



When we applied 1,000 pounds of fertilizer, we had in the soil 
about three times as much potash as the first crop used. At the 
beginning of the second year, there was more than twice as much 
as the second crop actually used, and at the end of two years 
enough still remained unused to meet the demands of another 
good crop. When we applied 2,000 pounds of fertilizer an acre, 
there was present for the use of the crop about four-and-one-half 
times as much as was used by the crop the first season. There 
was left for the second crop about four times as much as it used; 
and after the removal of the second crop there remained about 
three times as much as would be required to meet the demands 
of another crop. We notice that the excessive application of 
potash was not so great as that of phosphoric acid, but still, in 
the application of 2,000 pounds of an average potato fertilizer, 
there is apt to be applied very much more potash than the single 
crop can possibly use. 

When we consider that some farmers on Long Island are in the 
habit of applying a ton of commercial fertilizer per acre every 
year in growing potatoes and frequently on the same field for 
some years succession, we see that one of two results must inevi- 
tably follow: First, there will be an accumulation of plant-food, 
rendering further fertilization unnecesasry for a period; or, sec- 
ond, the unused portions of plant-food will be more or less largely 
lost by leaching. From the general experience gathered it would 
appear that the latter result most often occurs. 
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IV. THE REAL VALUE OF "NATURAL PLANT 

FOOD."* 



SUMMARY. • 

Within the past year the sale of a material called " Natural 
Plant Food " has been vigorously pushed among the farmers of 
this State. Extravagant and misleading claims have been made 
for its value as a plant-food. 

The guaranteed analysis implies, and a specific claim is made, 
that the material is '^all available to plants in the soil." Chem- 
ical analysis at this Station shows that the materials are mostly 
in unavailable forms as plant-food. An average of three samples 
shows the following composition: 

Total pli sphoric acid 22.21 per cent 

Insoluble phoephoric acid 20.81 per cent. 

Available phosphoric acid 1 .40 per cent 

Potash soluble in water 0. 13 per cent. 

" Natural Plant Pood " is really a mixture of some rock phos- 
phate (probably Florida soft phosphate) with glauconite, a min- 
eral containing potash in an insoluble form, commonly known as 
" green sand marl." 

The selling price of " Natural Plant Pood " varies usually from 
f26 to f28 a ton ; its real agricultural value as plant-food is prob- 
ably below |10 a ton at a liberal estimate. 

INTRODUCTION. 
For some months past numerous inquiries have been addressed 
to this Station asking for information in regard to a fertilizing 
material, the sale of which was being vigorously pushed. The 
following extract from one of these letters is an indication of 
the contents of many others: " We are in trouble over this fer- 
tilizer and would like to know just what it is. It is sold to the 

•Published also as BuU«tin No. 108. 
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peopIethroughheretobegenaiiiefi8handboiie,and it ib a complete 
sell on as all. We paid |26 to |28 a ton for it, and my crop was 
just as good where nothing was used." The parties selling this 
material have been so aggressive, so many misleading statements 
have been made by them to purchasers, and so many farmers 
appear to have been imposed upon through the misrepresenta- 
tions made, that the circj^mstances api>ear to demand at this time 
authoritative statement from us, in order that the farmers may 
be fully informed in regard to this material and be placed upon 
their guard against further misrepresentations. 

1. " Natural Plant Pood." 
The material referred to is sold under the name of ^'Natu- 
ral Plant Pood " by the Natural Plant Pood Company, 35 B 
St., Washington, D. C. The advertising circulars which are 
sent out are filled with extravagant claims and testimonials 
in praise of the wonderful fertilizing value of this material. 
The following statement affords an illustration of the claims 
made: ^'Natural Plant Pood. This is the best fertilizer on the 
market. There have been many official tests made with it and 
it always came out ahead of all competitors, having produced 
the largest crops of all. Being a natural fertilizer, it is equally 
good on all crops." 

2. MiSLBADiNO Charaotbr OF Guarantbb-Analtsis. 
The guaranteed analysis of this " Natural Plant Pood " is thor- 
oughly and ingeniously misleading. The following is a copy of 
one of the forms in which the guaranteed composition is ex- 
pressed: 

Pboephoric Acid. Total (P2 O5) 21.60 to 29.49 per cent 

Eq. to Bone Phoa. of Lime 47.20 to 64.38 " 

PotMh (Ka O) (Prom GUuconlt*) l.OOto 2.00 " 

Eq. to common Solpbate of Potash 2.00 to 4.00 '* 

Silicic Acid (Si 0|) 6.26 to 8.10 ** 

CarboDic Acid (C 02) 2.07 to 3.00 *' 

Lime(CaO) 29.16 to 32.00 " 

Magnesia (Mg O) and Soda (Na2 O) 8.21 to 8.06 *' 

Alnminic (All Os) and Ferric (Fea Oa) Oxides 6.14tol0.26 
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ALL AVAILABLE TO PLANTS IN THE SOIL. 

The above are the Lowest and the Average Analyses." 
This guaranteed analysis is misleading in the following par- 
ticnlars: 

(1) It guarantees to be present constituents which have no 
market value as fertilizers, such as silicic acid, carbonic acid, 
etc., leading the average farmer to believe that these constit- 
uents are as valuable as potash and phosphoric acid. 

(2) It states that the total phosphoric acid is equal to 47.20 to 
64.38 per cent of hone phosphate of lime. This statement is made 
for the specific purpose of representing to farmers that the phos- 
phoric acid is as good as the phosphoric acid contained in bone. 

(3) It states that the potash present is from glauconite, the 
latter in very small type, and adds that it is "equal to common 
Bulpliate of potash." Potash in glauconite is very slowly avail- 
able, while in sulphate of potash it is readily and completely 
ayailable. 

(4) Beneath the guarantee statement appears in capital let- 
ters, " all available to plants in the soil." How misleading this 
assertion is, we can show by the results of our analysis, coupled 
with exx)erimental work done elsewhere. 

3. Analyses cip* " Natural Plant Food " at this Station. 

Our collecting agents secured in May and June three samples, 
one each in Payetteville, Gouverneur and Saratoga Springs. 
The results of analysis are as follows: 



SAMPLE. 


P00MD8 OF PHOBPBORZC AcID IN 100 

Pounds of N. P. F. 


Pounds of 
potash sol- 
uble In 


Arallable 


Insoluble*. 


ToUl. 


water in 100 
pounds of 

N. P. F. 


Nnmber 1 


2.22 
0.93 
3.06 


23.87 
19.60 
18.96 


26.09 
20.53 
20.02 


0.11 


Number 2 


0.12 


Numbers 


0.17 






Average 


1.40 


20 81 


22.21 


0.13 
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While the claim is made that " Natural Plant Pood " is " all 
available to plants in the soil/' we see that chemical analysis 
shows that of the phosphoric acid only one to one and one-half 
per cent is available, and of the potash only a trace. 

4. Real Oharaotbr of "Natural Plant Pood." 

Before considering further points in regard to " Natural Plant 
Pood," we will indicate more clearly what the material is. It 
is undoubtedly a mixture of soft rock phosphate and the mineral 
glauconite. This rock phosphate is more commonly known as 
Plorida soft phosphate. So far as experiments have been made, 
the soft phosphates are entirely inferior to acid phosphates and 
probably not in any way superior to the form of finely ground 
phosphate known as floats. 

Glauconite, the mineral which furnishes the potash in " Nat- 
ural Plant Pood," contains potash and iron in the insoluble form 
of silicate. This is more familiar under the name of "green 
sand marl " of New Jersey. Potash in this form is about as 
effective on crops as potash in granite, so far as we have evi- 
dence. 

It is claimed that "Natural Plant Pood" has remarkable 
power as a seed germinator. This claim is made in the follow- 
ing language, which bears a remarkable resemblance to the 
phraseology so familiar to us in patent-medicine circulars: 

"Every intelligent farmer knows that fertilizer is the best 
which can soonest start the seed to growing and cause the largest 
number of seeds to sprout and grow, out of the whole number 
planted. This, the Natural Plant Pood has done in every case. 
The Natural Plant Pood makes more seed grow, out of the whole 
number planted, than any other fertilizer on earth. It makes 
these seeds come up much earlier and faster, grow more vigor- 
ously, withstand a drouth much longer and finally produce a 
much better crop than any other grade of fertilizer yet known, 
as has been fully demonstrated and proven beyond all manner 
of doubt by tens of thousands of witnesses to its marveloas 
germinating and forcing powers. This all goes to show that a 
Natvral fertilizer is of vastly more benefit to the soil than an 
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artificial imitation; for, after all, a Chemical or Artificial fer- 
tilizer is simply an attempt in an artificial manner to supply the 
crops with a chemical mixture which is simply an imitation of a 
first-class Natural fertilizer; surely the Almighty is a better 
chemist than the human race has yet produced and better knows 
the need of all growing things/' 

The Ohio Experiment Station made a test of this matter and 
they conclude that " the claim made for a soft phosphate as a 
quick germinator is rather rash, and that, as a matter of fact, it 
is inferior to the green-house soil without a fertilizer." 

The Commissioner of Agriculture of Oeorgia recently called 
the attention of the farmers of his State to the sale of soft pbLOB- 
phate under the name '' Natural Plant Food," and the following 
extract is taken from his statement: 

'* There is a material now being sold in Georgia which is at- 
traetiog considerable attention on account of the extensive ad- 
yertifliDg which has been given it and the broad claims which 
bAve been made. This material is the soft phosphate of Florida. 
These phosphates contain only two or three per cent of available 
phogphorio acid, and in no way represent the acid phosphates 
of the market, which contain from thirteen to fourteen per cent 
of available phosphoric acid. This material has not been tried 
mifiSciently to demonstrate whether it is in any way superior to 
ordinary floats. 

"These phosphates contain from fifteen per cent to twenty- 
aeven per cent of total phosphoric acid. They usually, how- 
erer, mn about twenty per cent. This, its promoters claim, 
oan all be secured by the plant the first season. The evidence 
thus far has not been of a conclusive nature. The claim cer- 
tainly appears an unwarranted one, as positive proof is wanting. 
Acid phosphates of the market usually contain from fourteen 
to eighteen per cent of total phosphoric acid, of which from 
thirteen to sixteen per cent is available, and the soft phosphates 
only about twenty per cent of total phosphoric acid, with about 
two and one-half per cent available. The law of Georgia rec- 
ognizes, as commercial plant food, available phosphoric acid, 
and does not so recognize insoluble phosphoric acid. If thie 
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farmei*8 of the State desire to try the soft phosphates on their 
lands the department of agriculture wishes them to do so with 
their eyes wide open, and on this account has forbidden the sale 
of this material under a name which indiactes that it is of the 
same character as (acid) phosphates, which it most certainly is 
not. It more closely approaches in character a finely ground 
phosphate rock. We have permitted the sale of these soft phos- 
phates under their correct name as ' soft phosphate ' just as we 
would any crude fertilizing material. There has been a special 
effort made by several parties to secure permission to sell this 
material, mixed with potash and ammonia, as a complete fer- 
tilizer. The sale of such a mixture has always been forbidden, 
if it contained less than ten per cent of plant food, as clearly 
a violation of the State laws. Any material which will furnish 
plant food to our farmers cheaply will be welcome to us, but 
many cannot afford to use such unproven materials and will not 
use them if they are aware of their unproven character; hence 
we have ruled and insisted that soft phosphates must be sold 
as ^ soft phosphates ' and not masqueraded as something else." 

5. Selling Price and Actual Value of "Natural Plant 

Pood." 

One other point to which attention should be called is the 
price at which " Natural Plant Pood *' is sold. The lowest price 
reported to us has been f 17, and this was when a farmer bought 
direct from the company. When sold through dealers, the price 
has been from f25 to f 28 a ton. The commercial value of these 
goods, as based on their composition, would not exceed flO a 
ton, and it is probable that their agricultural value is even be- 
low this. 

It is not probably within the power of this Station to prevent 
the sale of "Natural Plant Pood" in this State through the 
courts; and the only method of preventing continued imposition 
upon our farmers is to make the foregoing statement. 

Whenever farmers are offered fertilizers of which they have 
no knowledge, they should secure information from this Station 
before purchasing such materials. 
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V. PROVISIONS OF THE NEW FERTILIZER LAW OF 
NEW YORK.* 



SUMMARY. 

I. History of Fertilizer Legislation. In 1878 the first law 
was passed to regulate the sale of fertilizers, but no provisions 
were made for its execution. Another law was passed in 1890 
and amended in 1894, but was so full of technical defects as 
to defeat all attempts at making prosecutions for violations. 
The present law became operative May 28, 1896. 

II. Application of New Law. The present fertilizer law ap- 
plies to *' any commercial fertilizer or any material to be used 
as a fertilizer, the selling price of which exceeds ten dollars 
per fon," when such goods are sold, offered or exposed for sale 
in this State. 

III. Statement Required on Packages. The new fertilizer law 
requires that there shall be printed on or affixed to each package 
of fertilizer, in a conspicuous place on the outside of the pack- 
age, a plainly printed statement certifying, 

1. The net weight; 

2. The name, brand or trade-mark; . 

3. The name and address of the manufacturer; 

4. The chemical composition expressed as follows: 

(a) Per cent of nitrogen. 

(b) Per cent of available phosphoric acid, or, in ease of 

undissolved bone, total phosphoric acid. 

(c) Per cent of potash soluble in distilled water. 

IV. Piling of Statements. Before any fertilizer can be legally 
sold, offered or exposed for sale in this State, the manufacturer 
or agent must file with the New York Agricultural Experiment 
Station at Geneva a statement like that provided for on pack- 
ages, and also an additional statement in January of every year. 



* Printed nlso m BiilIetiD Ko. 108. 
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V. When fertilizers contain leather or similar inert products, 
the fact must be explicitly and conspicuously stated on each 
package. 

VI. Statement of Work Accomplished. Since July, 1890, 
there have been collected and analyzed by this Station over 2,700 
samples of commercial fertilizers, manufactured by over 120 dif- 
ferent firms. During this time eleven million pages of printed 
matter have been distributed among farmers in the form of 
bulletins. 

INTEODUCTION. 
In 1878 the first attempt was made by legislative enactment 
to afford protection against fraud to purchasers of commercial 
fertilizers. The law proved a failure, because no provisiong 
were made for its execution. After occasional agitation of the 
subject for ten years, a systematic effort was made to secure a 
new law which should be a practical measure. Work done at 
this Station brought to light the existence of serious frauds and 
aroused a new and strong interest in the matter. Finally, in 
1890 a law was passed, the execution of which waa placed in 
charge of the Agricultural Exi>eriment Station at Geneva. Ef- 
forts to enforce the provisions of this statute revealed exceeding 
looseness in its language and other serious defects. The general 
principles embraced in the act were satisfactory to both con- 
sumers and manufacturers, but, in its practical working, it was 
found difficult to carry through prosecutions against offending 
parties. The first prosecution begun under the enactment of 
1890 was successful in the lower court, but, on appeal to the 
supreme court, the decision of the lower court was reversed on 
account of certain technical defects in the statute. An effort 
was made to remedy these defects by amendments which became 
operative May 9, 1894. Again proceedings were instituted 
against violators of the law, but only to show that the statute 
was practically useless so far as it caused offenders to be pun- 
ished by legal process. So serious were the defects of the enact- 
ment of 1890 that it was decided to secure the passage of a new 
law. A new law was prepared by a committee appointed by the 
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Board of Control of this Station cooperating with the acting 
director who had had practical charge of the execution of the old 
law. In framing the new act, advantage was taken of the ex- 
perience gained in trying to enforce the old statute. 

After- receiving the most careful attention in every phase of 
its prei>aration, the new law was introduced in the Assembly on 
February 27, 1896, by Hon. M. V. B. Ives and was in due time 
passed both branches of the Legislature. It received the sig- 
nature of Governor Morton and thus became a law on May 28. 

In order that manufacturers and consumers of fertilizers may 
fully understand the provisions of the new fertilizer law at the 
earliest practicable moment, we give below a copy of the law 
with such explanations of special points as may make its pro- 
yimons understood beyond reasonable doubt. 



THE NEW FERTILIZER LAW OP NEW YORK. 
Chap. 966. 

Approved by the Governor May 28, 1896. Passed, three-fifths 

bdng present. 

An Aot 

For tibe protection and education of farmers and manufacturem 
in the purchase and sale of fertilizers. 

The People of the State of New TorJCj represented in Senate o/nd 
Assembijfy do enact as foUotos: 

Section 1. Every person who shall sell, oflfer or expose for 
sale in this state any commercial fertilizer or any material to 
be used as a fertilizer, the selling price of which exceeds ten 
dollars per ton, shall stamp on or afQx to each package of such 
fertilizer, in a conspicuous place on the outside thereof, a plainly 
printed statement which shall certify as follows: 

(1) The number of net pounds of fertilizer in the package sold 
or offered for sale; 

(2) The name, brand or trade-mark under which the fertilizer 
it gold; 
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(3) The name and address of the manufacturer of the ferti- 
lizer; 

(4) The chemical composition of the fertilizer expressed in the 
following terms: 

(a) Pier centum of nitrogen; 

(b) Per centum of available phosphoric acid, or, in case of an- 
dissolved bone, the per centum of total phosphoric acid; 

(c) Per centum of potash soluble in distilled water. 

If any such fertilizer be sold, offered or exposed for sale in 
bulk, such printed statement shall accompany every lot and 
parcel so sold, offered or exposed for sale. 

Section 2. It shall be a violation of the provisions of this act 
if the statement required by section one of this act shall be 
false in regard to the number of net pounds of fertilizer in the 
package sold, offered or exposed for sale, or in the name, brand 
or trade-mark under which the fertilizer is sold, or in the name 
and address of the manufacturer of the fertilizer. It shall also 
be a violation of the provisions of this act if any commercial 
fertilizer or material to be used as a fertilizer shall contain a 
smaller percentage of nitrogen, phosphoric acid or potash than 
is certified in said statement to be contained therein, when such 
deficiency shall be greater than one-third of one per centum of 
nitrogen, or one-half of one per centum of available phosphoric 
acid (or one per centum of total phosphoric acid in the case of 
undissolved bone), or one-half of one per centum of potash soluble 
in distilled water. 

Section 3. Before any commercial fertilizer or any material 
to be used as a fertilizer is sold, offered or exposed for sale in 
this state, the manufacturer, importer or person who causes the 
same to be sold, offered or exi>osed for sale shall file with the 
New York Agricultural Experiment Station at Geneva, a cer- 
tified copy of the statement prescribed in section one of this 
act; and, in addition, such statement shall be filed thereafter 
annually during the month of January. 

Section 4. No person shall sell, offer or expose for sale in this 
state leather or its products or other inert nitrogenous material 
in any form, as a fertilizer or as an ingredient of any fertilizer, 
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onleBs an explicit printed statement of the fact shall be con» 
spicuously affixed to every package of such fertilizer, and shall 
accompany every parcel or lot of the same. 

Section 5. Every person violating any of the provisions of this 
act shall forfeit and pay to the people of the state of New York 
the sum of one hundred dollars for every sucl^ violation. 

Section 6. Every certificate, duly signed and acknowledged, 
of a chemist or other expert employed by the director of the New 
York Agricultural Experiment Station at Geneva relating to 
the analysis of any commercial fertilizer or material to be used 
as a fertilizer, shall be presumptive evidence of the facts therein 
stated. 

Section 7. The doing of anything prohibited by this act shall 
be evidence of the violation of the provisions of this act relating 
to the thing so prohibited and the omission to do anything 
directed to be done shall be evidence of a violation of the pro- 
Tisions of this act relative to the things so directed to be done. 

Section 8. The director of the New York Agricultural Experi- 
ment Station at Geneva is charged with the enforcement of the 
provisions of this act, and for this purpose, may employ agents, 
chemists and experts, and whenever he shall know or have rea- 
son to believe that any penalty has been incurred by any person 
for the violation of any of the provisions of this act, or that any 
turn has been forfeited by reason of any such violation, he shall 
report the said violation with a statement of the facts to the 
attorney-general, who, pursuant to the provisions of chapter 
eight hundred and twenty-one of the laws of eighteen hundred 
and ninety-five, may cause an action or proceeding to be brought 
in the name of the people for the recovery of the same. 

Section 9. Chapter four hundred and thirty-seven of the laws 
of eighteen hundred and ninety and chapter six hundred and 
one of the laws of eighteen hundred and ninety-four are hereby 
repealed. 

Section 10. This act shall take effect immediately. 

While the provisions of the law are clearly and simply stated, 
we wish to make some added statements to anticipate inquiries 
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which are likely to arise. These additional statements we will 
make under the following heads: 

(1) To what goods the law applies. 

(2) What must be stated on each package of fertilizer. 
^3) Filing of statements. 

(4) Requirementp regarding inert nitrogenous materials. 

(5) What constitutes violation of the law. 

(6) What persons are regarded as responsible parties. 

1. To What Goods the Law Applies. 

In the terms of the statute, its provisions apply to " any com- 
mercial fertilizer or any material to be used as a fertilizer, the 
selling price of which exceeds ten dollars per ton,'' when such 
goods are sold, offered or exposed for sale in this State. 

Originally the term "commercial fertilizer" applied to mixtures 
of fertilizing materials sold under trade names, containing nitro- 
gen, phosphoric acid and potash. The term now has a broader 
application and includes materials commonly used for fertilizing 
purposes, whether mixed or unmixed, containing either nitrogen, 
phosphoric acid or potash, or any combination of these three 
elements of plant-food. 

The law also applies specifically to "any material to be used as a 
fertilizer." If there were any doubt in regard to the term " com- 
mercial fertilizer" covering any forms of unmixed fertilizing 
materials, such materials would be comprehended under "any 
material to be used as a fertilizer." 

A question may arise as to the interpretation of the phrase, 
" to be used as a fertilizer." The meaning of the word fertilizer 
in its broadest signification may be defined as any substance 
which, by its addition to the soil, is intended to produce a better 
growth of plants. But the design of those who framed the law 
was to use the word fertilizer in its more restricted sense, con- 
fining it to the materials and artificial mixtures put on the 
market under specific names, containing either nitrogen, phos- 
phoric acid or potash or any combination of these. 

The law therefore applies to all mixtures containing nitrogen, 
phosphoric acid or potash or any combination of these, and also 
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to all anmixed materials containing any of these elements of 
plant-food, when they sell for more than ten dollars per ton. So- 
called " specials " are also included under the law. Such mate- 
rials as nitrate of soda, sulphate of ammonia, potash salts, dried 
blood, tankage, acid phosphate, rock phosphate, bones, etc., etc., 
all come under the provisions of this law, as prices stand at 
present. 

The law does not apply to cases in which farmers go outside 
of New York State and purchase fertilizers for their own per- 
sonal use. They assume their own risks in such cases. 

2. What Must Be Stated on Each Package of Fertilizer. 
The law requires that four things shall be stated on each 
package of fertilizer coming under the meaning of its pro- 
visions: 

(I) The net weight; 

(2; The name, brand or trade-mark; 

(3) The name and address of the manufacturer; 

(4) The chemical composition. 

The law provides that the above statement shall be stamped 
on or aflBxed to each package of fertilizer, in a conspicuous place 
on the outside of the package and that the statement shall be 
pUiinly printed. 

(1) THK NET WEIGHT. 

The law does not specify any particular weight which shall 
be contained in packages of fertilizers. The manufacturer may 
make his packages of any size that pleases him, but he must 
guarantee to each purchaser for each package that the weight 
contained in the guarantee statement is contained in the pack- 
ages. All goods sold, offered or exposed for sale must come 
up to the guarantee in weight, whether such goods have been 
away from the factory one month or several years. Every pur- 
chaser has a legal right to demand the full guaranteed weight 
of every individual package. This requirement holds good for 
all separate packages, whether the weight is a fraction of one 
pound or any other quantity. There has been a common 
practice of selling fertilizers for house plants in small packages 
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without giving weight or analysis. This practice is a clear tIo- 
lation of the law. 

(2) THB NAME, BRAND OR TRADE-BCARK. 

The law assumes that every fertilizer coming under its pro- 
visions shall have some kind of a distinctive name or mark, and 
that such name or mark shall appear plainly printed in connec- 
tion with each package of fertilizer. 

(3) THE NAME AND ADDRESS OF THE MANUFACTURER. 

The law plainly provides that with each package of fertilizer 
" the name and address of the manufacturer of the fertilizer " 
shall be given. Under the former fertilizer law, there were nu- 
merous instances of omission, no name or address of manufac- 
turers being given. It is not sufficient to use the expression 
" manufactured for.'' Some doubt has arisen in regard to the 
interpretation of the word "manufacturer.'' The intention of 
the framers of the law was that the word did not necessarily 
apply to the party who did the mechanical work of mixing and 
sacking the goods. A party who makes his formulas and brands 
and hires some one else to prepare the materials is properly the 
manufacturer. The main object of this provision of the law is 
to require the name of some party to appear who shall be held 
responsible as manufacturer. Agents and dealers will be held 
responsible for handling goods, whose packages are not properly 
marked in this respect, when such goods are manufactured out- 
side of the State. 

(4) THE CHEMICAL COMPOSITION. 

The law requires that the chemical composition or guarantee- 
statement of analysis of a fertilizer shall be expressed in the fol- 
lowing terms: 

(a) Per cent of nitrogen; 

(b) Per cent of available phosphoric acid, or, in case of undis- 
solved bone, the pej cent of total phosphoric acid; 

'c^ Per cent of potash soluble in distilled water. 
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(a) NUrogen. — ^The law requires in a guarantee-statement of 
chemical composition that the per cent of nitrogen as nitrogen 
shall be stated. The law does not forbid stating the equivalent 
of nitrogen in the form of ammonia in addition, but the per cent 
of nitrogen as nitrogen must be given in any and every case. 
The indiscriminate and exclusive us of the term "ammonia" 
in guaranteeing nitrogen is misleading and is no longer per- 
mitted. 

(6) Phosphoric Aoid. — ^The law requires the per cent of available 
phosphoric acid to be stated, and, in case of undissolved bone, 
the per cent of total phosphoric acid. There is nothing in the 
law to prevent the statement of reverted, soluble, insoluble and 
total phosphoric acid in addition to the available form; but the 
per cent of available phosphoric acid must always be stated when 
present, except in case of undissolved bone. 

The present law differs from the former law in that the former 
required the separate statement of both soluble and available 
phosphoric acid and made no provision for undissolved bone. 
The former law, however, did not require manufacturers to main- 
tain their guarantee in respect to soluble phosphoric acid. It 
was deemed wise to have the legal requirements consistent and 
drop the soluble phosphoric acid from the guarantee, since this 
is so readily liable to change on standing. The farmer is sufS- 
ciently protected in requiring manufacturers to observe the guar- 
antee with reference only to the available form of phosphoric 
acid. 

In respect to bone, it is well known that the usual chemical 
methods used in determining available phosphoric acid do not 
give reliable results when applied to undissolved bone. The 
former law was not enforced in respect to untreated bone be- 
cause it was not properly applicable, though technically no ex- 
ception was made. The present law recognizes a condition which 
actually exists and makes provision to cover a case which the 
former law did not reach. 

(c) Potash. — In a statement of chemical composition, the per 
cent of potash (K^O) soluble in distilled water must be given. 
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Potash which is not thus soluble cannot legally be included in 
the statement. 

There is no provision which would prevent one expressing 
the equivalent of potash in the form of sulphate or muriate of 
potash in oMition to potash; but, if only one form is given, it 
must be always that of potash (K2O) soluble in distilled water. 
To state only the amount of sulphate of potash, or muriate of 
potash, or to use alone such expressions as "potash s.'^ or " pot- 
ash sul.'^ is a clear violation of the provisions of the law. 

{d) Suggested Form of Statement of Ouarantee-Analysis. — ^Por 
the sake of unformity and simplicity, we suggest to manufactur- 
ers of fertilizers the following form of statement of guarantee- 
analysis as one which toill be accepted by this Station as conforming 
to the provisions of the law: 

Nitrogen , per cent 

Available phosphoric acid per c&aL 

(Total phosphoric acid in case of undissolved bone) per cent 

Potash (K 2 O) soluble in distilled water per cent 

This form is simple, is all the law requires and is sufSciently 
complete to give consumers an intelligent idea of the chemical 
composition. Whatever is added to this is very apt to prove 
confusing to the average farmer. When any constituent is ab- 
sent from a fertilizer, that constituent can be omitted from, the 
guarantee-statement of chemical composition. Thus, if a fer- 
tilizer contains no nitrogen, it is not necessary to state that no 
nitrogen is present; the nitrogen is simply dropped from the 
statement. 

(e) Fixed Figures in Statement of Composition. — ^In the interest 
of clearness and simplicity, we suggest that manufacturers give 
only the one figure representing the lower limit of guarantee 
instead of stating an upper and lower limit. Several manufac- 
turers have voluntarily adopted this system already. In our 
publications of guarantee-analyses, we state only the lower 
limit, because this is the only figure oflScially recognized by us 
as representing the guarantee. 
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3. Filing op Statements. 

The present fertilizer law provides that the statements called 
for by its first section shall be filed with the New York Agricnl- 
tnral Experiment Station at Geneva before any fertilizer can be 
sold, offered or exposed for sale. After this first statement is 
filed, such statement shall be filed after that annually during 
the month of January. The former law provided only for filing 
statements during the first twenty days of July each year. Un- 
der the provisions of the new law either the manufacturer or 
importer or person who causes the goods to be sold files the 
statement. When any manufacturer residing outside of the 
State fails to comply with the law in this respect, then every 
individnal handling such manufacturer's goods in the State must 
file such statement or render himself liable to prosecution. Non- 
resident manufacturers will therefore always find it to their ad- 
vantage to comply with the law promptly and protect their locai 
agents. 

It is to be observed that the statement is not to be filed merely 
once, but not less often than once every year. 

This requirement applies to special goods as well as to others. 

4. Bbquirbmbnts Regarding Inert Nitrogenous Materials. 
Section 4 reads as follows: " No person shall sell, offer or ex- 
pose for sale in this State leather or its products or other inert 
nitrogenous material in any form, as a fertilizer or as an ingre- 
dient of any fertilizer, unless an explicit printed statement of 
the fact shall be conspicuously affixed to every package of such 
fertilizer, and shall accompany every parcel or lot of the same." 

5. What Constitutes Violation of the Law. 
It is a violation of the New York Fertilization Law — 

(1) To omit the net weight on packages or to place upon pack- 
ages a number falsely representing the net weight; 

(2) To omit upon packages the name, brand or trade-mark 
under which the fertilizer is sold; 

(3) To omit or give falsely upon the packages the name and 
address of the manufacturer of the fertilizer; 



Digitized by 



Google 



136 Bbport of the Chemist of the 

(4) To give on packages an amount of nitrogen greater than 
the fertilizer contains, when such difference exceeds one-third 
of one per oent; 

(5) To give on packages an amount of available phosphoric 
acid greater than the fertilizer contains, when such difference 
exceeds one-half of one per cent (or one per cent of total phos- 
phoric acid in the case of undissolved bone); 

(6) To give on packages an amount of potash soluble in dis- 
tilled water greater than the fertilizer contains, when such dif- 
ference exceeds one-half of one per cent; 

(7) To state the amount of ammonia on packages without also 
stating the amount of nitrogen; 

(8) To state the amount of soluble phosphoric acid, or reverted 
phosphoric acid, or insoluble phosphoric acid or total phosphoric 
acid (except in case of undissolved bone) without also stating 
the amount of available phosphoric acid; 

(9) To state the amount of potash as sulphate of potash or 
muriate of potash or in any similar form without also stating 
the amount of potash (K^O) soluble in distilled water; 

(10) To omit any part of required statement on each and every 
package of fertilizer, whether the package weighs a fraction of 
a pound or several hundred pounds; 

(11) To omit to file required statement with the New York 
Agricultural Exi)eriment Station as often as once each year in 
January or before selling any fertilizers; 

(12) To omit stating on packages that fertilizers contain inert 
nitrogenous matter when such matter is present, 

6. What Persons are Regarded as Responsible Parties. 

Manufacturers residing in the State will be held directly re- 
sponsible for violations of the fertilizer law. In the case of non- 
resident manufacturers, the agents or sellers resident in the 
State will be held responsible for any violations. When resi- 
dents of this State purchase goods for their own personal use 
from non-resident parties, they have no redress under this law 
for any violations on the part of the manufacturer. 
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7. Brief Statement of Work Accomplished. 

Since July, 1890, there have been collected and analyzed about 
2,700 samples of commercial fertilizers. Over 120 firms are doing 
business in this State, nearly one-half of whom reside in other 
States. 

Since October, 1890, there have been published 16 fertilizer 
bulletins containing 660 pages. These have been distributed 
among the farmers of the State in such numbers as to make an 
aggregate of 11,000,000 pages. 

As a direct result of the information contained in the bulle- 
tins distributed among our farmers, there has been a very marked 
increase in the iatelligence which farmers show in the purchase 
and use of fertilizers. Many farmers absolutely refuse to pur- 
chase any brand of fertilizer until they see the Station's analysis. 
The amount of correspondence created by inquiries on the part 
of farmers with reference to the purchase and use of fertilizers 
is very large. 

The real and direct benefit coming to farmers from this line 
of the Station's work has been incalculable in its extent and 
value, for it touches a larger number than any other single line 
of work. When we consider that the farmers of this State are 
expending nearly five million dollars every year for commercial 
fertilizers, it can be readily appreciated how important it is that 
protection should be afforded them. 

The provisions of the law have been explained in considerable 
detail, in order that farmers might more readily understand 
what provisions manufacturers are required to observe. Before 
purchasing fertilizers care should be taken to see that each pack- 
age contains the required statement. It is important also for 
dealers to make sure that manufacturers have complied with the 
law in respect to filing proper statements with this Station, be- 
fore they undertake to sell goods. 

The attention of manufacturers, dealers and consumers is 
called to the provisions of this new law and their codperation 
is desired in making the law effective in every way. It is hoped 
that the attention of the Station will be called to any violations 
of this law which may come under the observation of any resi- 
dents of this State. 
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VL REPORT OF ANALYSES OF COMMERCIAL FER- 
TILIZERS FOR THE SPRING OF 1896.» 



SUMMARY. 

Daring the spring of 1896, there were collected 423 samples 
of commercial fertilizers, representing 313 different brands. 

Of these 303 different brands, 273 contained nitrogen varying 
in amount from 0.78 to 15.59 per cent. The average of all the 
guarantee-analyses was 2.58 per cent of nitrogen, while the aver- 
age amount found by the Station analysis was 2.86 per cent. 

There were 301 brands which contained available phosphoric 
acid, varying in amount from 0.65 to 16.88 per cent. The aver- 
age amount of available phosphoric acid found by Station analy- 
sis exceeded the average guarantee-analysis by 0.39 per cent, 
the average of all the guarantee-analyses being 7.89 per cent and 
the average actually found being 8.28 per cent. 

There were 276 brands which contained potash, varying from 
0.11 to 50.34 per cent. The average amount of potash found 
by our analysis exceeded the average guarantee-analysis by 
0.33 per cent, the average of all the guarantee-analyses being 
4.76 per cent, and the average actually found being 5.09 per cent. 

Of the 313 different brands collected, 139 were below the manu- 
facturer's guarantee-analysis in one or more constituents, in 
amounts varying from 0.03 to 4.41 per cent. 

The amount of nitrogen was below the guarantee-analysis of 
the manufacturer in 40 brands, the deficiency varying from 0.03 
to 0.93 per cent and averaging 0.28 per cent. In 20 of the 40 
brands, the deficiency was not greater than 0^5 per cent; in 14 
brands it was over 0.25 and below 0.50 per cent; in 6 brands it 
was over 0.50 and below 1 per cent. 

The amount of phosphoric acid was below the manufactjirer's 
guarantee-analysis in 84 brands, the deficiency varying from 0.04 
to 4.41 per cent and averaging 0.77 per cent. In 26 of the 84 
brands the deficiency was less than 0.25 per cent; in 13 cases it 
was above 0.25 and below 0.50 per cent; in 26 brands it was 
above 0.50 and below 1 per cent; in 13 brands the deficiency was 



* Published alto as Bulletla 107. 
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above 1 and below 2 per cent; in 2 brands it was above 2 and 
below 3 per cent; in 2 brands it was above 3 and below 4 per 
cent; and in 2 brands it was above 4 and below 5 per cent. 

The amount of potash was below the manufacturer's guarantee- 
analysis in 57 different brands, the deficiency varying from 0.04 
to 2.91 per cent and averaging 0.56 per cent. In 21 of the 57 
brands the deficiency was below 0.25 per cent; in 13 brands it 
was above 0.25 and below 0.50 per cent; in 13 brands it was 
above 0.50 and below 1 per cent; in 9 brands the deficiency was 
above 1 and below 2 per cent; and in 1 brand it was above 2 
and below 3 per cent. 

The retail selling price of the brands collected varied from 
f6 to |65 a ton and averaged f 28.96. The retail cost of the sepa- 
rate ingredients unmixed was f 23.37 or f 5.59 less than the selling 
price. 

INTRODUCTION. 

1, Explanation of Terms used in Stating Results op Chemical 

Analysis of Fertilizers. 

In the tables which give the results of our analysis of ferti- 
lizers the following terms are used to express the results: 
NUrogen. 

) Total 
Phosphoric Acid v 

I Available. 

Potashf soluble in icater. 

We give a brief explanation of these terms as used in our 

tables of analysis. 

(1) Nitrogen. — ^The figures in the column headed " Nitrogen " 
state the number of pounds of the element nitrogen present in 
one hundred pounds of fertilizer. This form of statement does 
not distinguish the source from which the nitrogen comes, but 
simply states the total amount of nitrogen without regard to the 
form or forms in which it may be present 

(2) Phosphoric Acid. — ^There are usually present in fertilizers 
three different forms of phosphoric acid compounds knows as (1) 
" Soluble/' (2) " Reverted/' and (3) " Insoluble." All these dif- 
ferent forms, taken together, are called "Total'' phosphoric acid. 
The soluble and reverted forms taken together are called "Avail- . 
able," because both of these forms can more or less readily be 
used by plants. 
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To avoid confusion, we give in our tables of analysis only the 
amount of available phosphoric acid and of total phosphoric acid. 
The total includes the available plus the insoluble. The law 
holds manufacturers to the amount of available phosphoric acid 
guaranteed. 

(5) Potash. — Potash may be present in a fertilizer in the form 
of muriate, sulphate or, less often, carbonate. Our statement 
of analysis does not distinguish the precise form in which the 
potash exists in the fertilizer, but simply states the amount of 
potash soluble in distilled water, without regard to the special 
form in which it may be present. 

(4) Comparison of Amounts Guaranteed and Found. — In the first 
line under each brand of fertilizer we state the amount of nitro- 
gen, phosphoric acid, and potash "guaranteed" by the manu- 
facturer; and in the line below the amount of these constituents 
"found" by the Station analysis. In the third line we give the 
amounts " below guarantee," when we find less than the manu- 
facturer guarantees, and the deficiency is greater than two-tenths 
of one per cent. Marked deficiencies are objectionable under 
any circumstances, and are especially so when they occur in the 
same brand of goods continuously for several seasons. 

2. Trade-values op Fertilizing Ingredients in Raw Materials 
AND Chemicals, Adopted by Experiment Stations. 

1890. 
Cts. p«rlb. 

Nitrogen in ammonia salts 15 

Nitrogen in nitrates 13H 

Organic nitrogen in dry and fine-ground fish, meat and blood, and 

in high-grade mixed fertilizers 14 

Organic nitrogen in cotton-seed meal and castor-pomace 12 

Organic nitrogen in fine-ground bone and tanli:age 13H 

Organic nitrogen in fine-gmund medium bone and tanliage 12 

Organic nitrogen in medium bone aud tanlcage 9 

Organic nitrogen in coarser bone and tanlcage 9 

Organic nitrogen in hair, hom-shavlngs and coarse fish-scraps 3 

Phosphoric acid, soluble in water 5H 

Phosphoric acid, soluble in ammonium citrate 6H 

Phosphoric acid in fine bone and tankage 5 

Phosphoric acid in fine medium bone and tankage 4 

Phosphoric acid in medium bone and tankage 2% 

Phosphoric acid in coarser bone and tankage 2 

. Phosphoric acid in fine-ground fish, cotton-seed meal, castor-pomace 

and wood ashes 4% 

Phosphoric acid insoluble in ammonium citrate, in mixed fertil- 
izers 2 
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I8M. 
Cl§. per lb. 

PotABh as high-grade sulphate, in forms free from muriates (chlor- 
ides) in ashes, etc 5 

Potash in muriate 4% 

3. Valuation of Fertilizing Ingredients in Fine Ground 

Foods. 

Organic nitrogen , 12 

Phosphoric acid 4H 

Potash 5 

The trade-values in the foregoing schedule represent the aver- 
age prices at which, in the six months preceding March, the re- 
spective ingredients, in the form of unmixed raw materials, could 
be bought at retail for cash in our large markets, Boston, New 
York and Philadelphia. These prices also correspond to the 
average wholesale prices for the six months preceding March, 
pins about 20 per cent in case of goods for which there are whole- 
Bale quotations. 

4. Commercial Valuation of Fertilizers. 
The commercial valuation of a fertilizer consists in estimating 
the approximate value or money-cost of the essential fertilizing 
constituents (nitrogen, phosphoric acid and potash) in one ton of 
fertilizer. This does not take into consideration cost of mixing, 
of transportation, storage, commissions to agents and dealers, 
etc., but only the one item of retail cash cost, in the market, of 
onmixed raw materials. 

5. Simple Bulb for Calculating the Approximate Commercial 
Valuation of a Fertilizer from the Bbsults of Analyses. 
Multiply the percentage of nitrogen ly three and to the product add 
the percentage of available phosphoric acid a/nd the perpentage of 
potash. The total sum will express in dollars and cents the ap- 
proximate commercial valuation of one ton (2,000 pounds) of the 
fertilizer. 

Examples: — A fertilizer contains 3.44 per cent of nitrogen, 
6.15 per cent of available phosphoric acid and 9.89 per cent of 
potash. 

3.44 (percentage nltr<^en) multiplied by three, equals 10.32 

6.15 (percentage available phosphoric acid), equals 6. 15 

0.89 (percenftage potash), equals 9.88 

Total f 28 . 36 
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A fertilizer contains 11.80 per cent of nitrogen, 14.23 per cent 
of available phosphoric acid and 19.84 per cent of potash. 

11.30 (percentage nitrogen) multipUed by three, equals 88.90 

14.23 (percentage ayailable phoephoric acid), equals 14.23 

19. S4 (percentage potash), equals 19.84 

Total ?«7.97 

In case of fine bone-meal, nse the total phosphoric acid in 
place of the available in making the calculation. 

This extremely simple method will be foand very convenient 
when one desires to get at the cost of the unmixed materials in 
a fertilizer. While not exact, it gives sufficiently approximate 
results to serve as a helpful guide. 

6. Comparison of Sbllinq Pbige and Gommbbcial Valuation in 

Spring Goods. 
An average of the composition of all the fertilizers, samples of 
which are included in our spring collection, is found to be as 
follows: 

Per cent 

Nitrogen * 2.88 

Ayailable phoephoric acid 8.28 

Insoluble phosphoric acid 2.91 

Potash 5.00 

Rating the nitrogen at 14 cents a pound, the available phos- 
phoric acid at 5^ cents a pound, the insoluble phosphoric acid 
at 2 cents a pound and the potash at 5 cents a pound, we find that 
the separate unmixed materials contained in one ton of a fer- 
tilizer having the foregoing composition could be purchased at 
retail at the seaboard for (23.37. The average retail price at 
which these commercial fertilizers sold was (28.96; this is f5.59 
or about 24 per cent more than the commercial valuation. This 
difference covers the cost of mixing, freights, profits, etc. To 
the farmer purchasing these mixed materials, the ingredients 
cost as follows: 

Cost of one 
pound. 

Nitrogen 17.3 oeoits. 

Available phosphotic acid 6.8 c«itB. 

Insoluble phoephoric acid 2.6 cents. 

Potash 6.2 cents. 
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7. List op Manttfagturbbs who Have Filbd the Statements 
Bbquibbd by Law. 
Manufacturers, to the number of 122, have filed with this Sta- 
tion the statement required by law. Of these there are 48 whose 
factories are located outside of New York State. These 122 man- 
ufacturers put on the market 1,090 different brands. Many of 
these brands are manufactured for special parties in other States, 
so that the number of different brands actually sold in this State 
is considerably short of the total given above. Frequently 
special goods are made for local dealers which have a limited 
sale in the dealer's immediate locality. This method is becom- 
ing very common, and, of course, increases largely the number 
of brands made and sold. 

Number 
Name and address of manufacturer. of brands 

reported. 
Acme Fertilizer Company, 62 William street. New York city 6 

American Reduction Company, 1516 Second avenue, Pittsburg, Pa. . 1 

Annour Fertilizer Works, 205 LaSaUe street, Chicage, lU 6 

Edward J. Attwood, Andover, N. Y 5 

Badunan & Co., Chester, Orange county, N. Y 1 

A. M. Baker & Son, Mt Morris, N. Y 6 

H. J. Baker & Bro., 93 WiUiam street. New York city 22 

Bancroft & Ewgert, Lincoln, N. Y 2 

Bowker FefrtUizer Company, 43 Chatham street, Boston, Mass 82 

Bradley Fertilizer Company, 92 State street, Boston, MaAS 28 

The Bradley Fertilizer Company, 132 South Delaware avenue, Phila- 
delphia, Pa 12 

J. P. Butts, Oneonta, N. Y 8 

Chandler, Russell & Chandler, Newark, N. J 9 

B. B. Ohapin, Rochester, N. Y 3 

Chemical Company of Canton, Baltimore, Md 10 

Chesapeake Guano Company, Baltimore, Md , 8 

Claik's OoTe Fertilizer Company, 40 Exchange place, New York 

city 15 

The Cleyeland Dryer Company, 92 State street, Boston, Mass 8 

Club and Grange Fertilizer Company, Syracuse, N. Y • 8 

E. Frank Coe Company, 135 Front street. New York city i 26 

Peter Cooper's Glue Factory, 18 Burling Slip, New York dty 1 

A. 8. Core FerUlizer Works, White Plains, N. Y 14 

Crocker Fertilizer and Chemical Company, Buffalo, N. Y 72 

B, A. Cross, HiHon, N. Y 3 

Cuba Fertnizer Company, Cuba, N. Y 12 

Cumberland Bone Phosphate Company, Portland, Me 11 

li. B. Darling Fertilizer Company, Pawtucket, R. 1 8 

P. P. Dunan, 310 Equitable Building, Baltimore, Md 8 

Baston Farm Supply Association, Montclair, N. J 11 

Fttrmeni* Fertiliser Company, Syracuse, N. Y 9 
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Kamber 
Kame and addrett tf maDofaotnrer. of brands 

report«4. 

Farmers and Bnilders' Supply Company, Owego, N. Y 6 

John Finfiter, Rome, N. Y 1 

George B. Forrester, 169 FYont street, New York city 19 

Genera Goal Company, Geneva, N. Y 12 

A. C. G^eelain, 131 Rwtledge street, Brooklyn, N. Y 1 

Great Bastem Fertilizer Company, Rutland, Vt 8 

Griffith & Boyd, 9 South Gay street, Baltimore, Md 7 

John Haefele, Delaware avenue, Albany, N. Y 1 

The Hallock & Duryee Fertilizer Company, Mattituck, N. Y 14 

Hammond's Paint and Slug Shot Works, Fishkill, N. Y 1 

George L. Harding, 205 Water street, Bingham ton, N. Y 1 

Isaac C. Hendrickson, Jamaica, N. Y 2 

S. M. Hess & Bro., Fourth and Chestnut streets, Philadelphia, Pa 10 

J. S. Hewitt & Sons, Locke, N. Y 7 

C. O. Hicks, Penn Yan, N. Y 8 

Hubbard & Co., 10 Light street, Baltimore, Md 10 

F. N. Isham, Avon, N. Y 1 

F. W. Jones, Joneeburg, N. Y 4 

The Lackawanna Fertilizer and Chemical Company, Moosic, Pa 6 

Lazaretto Guano Co., Baltimore, Md 20 

Liebig Manufacturing Company, 26 Broadway, New York dty 23 

Listers Agricultural Chemical Works. Newark, N. J 23 

Lonergan & Livingston, Albany, N. Y; 2 

Lowell Fertilizer Company, Lowell, Mass 7 

Frederick Ludlam, 108 Water street, New York city 5 

Mapes Formula and Peruvian Guano Company, 143 Liberty street. 

New York city 18 

Maryland Fertilizing and Manufacturing Company, 30 South Halli- 

day street, Baltimore, Md 19 

Maxfion & Starin, Cortland, N. Y 7 

Robert L. Merwin & Co., 72 Wall street. New York city 5 

Michigan Carbon Works, Detroit, Mich 9 

Miller Fertilizer Company, 411 Bast Pratt street, Baltimore, Md 12 

MilsOTn Rendering and Fertilizer Company, Ekiet Buffalo, N. Y 12 

Minot & Decker, Brockport, N. Y 1 

L. Mittenmaier & Son, Rome, N. Y 2 

MoUer & Co., Maspeth, N. Y 2 

Monroe, Lalor & Co., Oswego, N. Y 1 

National Fertilizer Company, Bridgeport, Conn 4 

Newark Agricultural Comi>any, Newark, N. J • 22 

Niagara, Fertilizer Works, Buffalo, N. Y 7 

Northwestern Fertilizing Company, Chicago, 111 15 

Oakfleld Fertilizer Company, Buffalo, N. Y 11 

Oneonta Fertilizer and Chemical Company, Oneonta, N. Y 17 

Pacific Guano Company, 27 William sftreet, New York city 12 

Packers* Union Fertilizer Company, New York city 6 

Charles D. Parks, Danbury, Conn 3 

Patapsco Guano Company, Baltimore, Md 2 

G. A. Pearsall, Williamson. N. Y fl 
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Nomber 
NameaodaddrMt of DDMiofaotarer. ofbrmndt 

reported. 

A. W. Perkins & Co., Rutland. Vt 1 

A- Peterson. PenfleW. N. Y 2 

J. B. Phelps. Jamaica, N. Y 7 

Moro PhUUps Chemical Company, 131 South Third street, Philadel- 
phia, Pa. 17 

WnUam W. Phipps. Albton, N. Y 8 

Pierce A Co., Armor, N. Y 1 

B. J. Pine, East WilUston, N. Y 1 

Powers, Gibbs & Co., Wilmington, N. C 10 

Preston Fertilizer Company, Greenpoint, N. Y. 16 

Qninnipiac Company, 83 Fulton street, New York city 10 

RaMn Fertilizer Company, Baltimore, Md 6 

Read Fertilizer Company, Syracuse, N. Y 18 

John S. Reese & Co., Baitimoffe, Md 21 

J. L. Reynolds, Mount Vernon, N. Y 2 

RiYerside Acid Works, Warren, Pa 4 

Rochester Fertilizer Works, Rochester, N. Y 12 

Rogere &. Hubbard Company, Middletown, Conn 9 

L. Sandereon, 114 Church street, New Haven, Conn 1 

G. W. Sbarretts & Co., Eighth street and Second avenue, Baltimore, 

Md. 4 

Charles A. Sickler & Bnx, WIlkes-Barre, Pa , 4 

C. H. Skelton, Batavia, N. Y 3 

Isaac Smith, Columbiaville, N. Y 1 

W. W. S!prague Company, Union Stock Yards, Chicago, 111 1 

W. H. Stamp, Warsaw, N. Y 3 

H. Stappenbeck, Utica, N. Y 8 

Standard Fertilizer Company, State street, Boston, Mass 14 

Stating (Ml Company, Greenport, N. Y 1 

Swift & Co.. Chicago. lU. 6 

C. B. Sworts, Dundee, N. Y 7 

I. P. Thomas & Son, 2 South Delaware avenue, Philadelphia, Pa 13 

Edward D. Tolles, Attioa, N. Y 7 

George O. P. Turner, ChurchviUe, N. Y 2 

Ellsworth Tuthill & Co., Promised Land, N. Y 6 

George F. Tuthill & Co., Greenport, N. Y 1 

J. B. Tygept & Co.. 42 South Delaware avenue, Philadelphia, Pa 8 

Tygert- Allen Fertilizer Company, 2 Chestnut street, Philadelphia, Pa. 13 

F. G. Underwood, Oneida, N. Y 1 

Walker Fertilizer Company. Clifton Springs, N. Y 15 

Walker. Stratman & Co., Pittsburg, Pa 7 

W. E. Whann, William Penn, Pa 7 

M. B. Wheeler & Co., Rutland, Vt 8 

Wilkinson A Co., 29 South William street, New York ctty 1 

Williams A Clark Fertilizer Company, 27 William street. New York 

city 16 

Wooster & Mott, Union Hill, N. Y 7 

ZeU Fotilicer Company, Baltimore, Md 47 
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Bbpobt of thb Ohsmibt of thb 



Results of Analysbs of Oommbroial Febtilizbes Col- 
Composition of fertiUeers as guaranteed by manufao- 



MANUFAOTURER. 



Trade name or brand. 



Locality where 
f ample was taken. 



2 



Acme Fertiliser Co., 



Maspetb, L. I. 



Acme E brand. 



Galyerton. 



2417 



Acme Fertilizer Co., 



Maspeth, L. I. 



Acme fertilizer 
No. 1. 



Jamaica. 



2357 



Acme Fertilizer Co., 



Maspeth, L. L 



Acme fertilizer 
No. 2. 



Jamaica. 



2337 



Acme Fertilizer Co., 



^aspetb, L. I. 



Acuie specia. 
hlgli-gr adenine 
per cent. 



Jamaica. 



2351 



Aome Fertilizer Co., 



Maapeth, U I. 



Nitrate of soda. 



Jamaica. 



2353 



Acme Fertilizer Co., 



Maspeth, L. I. 



Superior super 
pliospliate. 



Bridgehamp- 
ton. 



2438 



Allison & Co., 



New York Oily, 



Canada hard- 
wood asbes. 



Bast Marion. 



2375 



American Reduction Co., 

Pittsburg, Pa. 



Pointer brand. 



Fredonlia. 



H. J. Baker & Bro., 



New York City, 



A. A. ammonlated 
superpbos- 
pbate. 



Poughkeepsie. 



2467 



H. J. Baker & Bro., 



New York City. 



Cabbage manure. 



Jamaica. 



2334 



H. J. Baker & Bro., Concen t ra t ed Pougihkeepsie. j 2470 

New York Oily. I complete ma- 
I nure. I 
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LBCTBD IN New York Statb During the Spring of 1896, 
tur^s and as found by chemical analysis at this Station, 





Pounds of 

nitrogen In 

100 pounds of 

fertiUier. 


Pounds of 
avaUable phos- 
phorlo acid in 
100 pounds of 

iortlllser. 


Pounds of total 

phospliorlc acid in 

100 pounds of 

fertiliser. 


Pounds of waters 
soluble potash 
in 100 pound* of 


Guaranteed. 
Pound. 


2.47 
2.93 


10 
6.98 




3.78 
3.72 




10.82 


Below croarantee. 


3.07 


Guaranteed. 
Found. 


8.70 
3.69 


8 
6.56 




9 
7.82 




8.30 


Below guarantee. 


1.44 


1.18 


Guaranteed. 
Found 


4.95 
6.57 


8 
6.03 




5 
8.98 




6.92 


Below guarantee. 


1.97 


1.02 


Guaranteed. 
Found. 


7.40 
6.91 

0.49 


7 
5.87 




4 
4.03 




6.70 


Below guarantee. 


1.18 


Guaranteed. 


15.60 
15.82 
















Below guarantee. 


0.28 




Guaranteed. 
Found. 


1.28 
1.79 


6 
7.78 


8 
10.32 


4 
5.12 


Guaranteed. 
Found. 






1.50 
1.56 


6 
6.82 




1.19 


Guaranteed. 
Found. 


1.66 
1.77 


8 
7.43 


10 
8.26 


2 
2.50 


Below guarantee. 




0.57 


Guaranteed. 
Found. 


2.47 10 
2.94 10.67 




2 
3.15 


11.66 


Guaranteed. 
Found. 


4.75 
6.22 


6 
6.69 


6 
6.94 


7 
7.10 


Guaranteed. 
Found. 


2.06 
2.25 


8 
8.87 


9 

10.01 


2.25 
2.99 
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Report of thb Chbmist of thb 



Results of Analyses of Oommbroial Fertilizers Ool- 
ComposUUm of fertilizers as guaranteed dy manufaiy 



MANQFACTURER. 


Trade name or brand. 


Loo«U«r when 
sampto waa taken. 


j 

1 


H. J. Baker & Bro., 

New York Oity. 


Odorless com- 
plete lawn 
dressing. 


Poughkeepsle. 


2409 


H. J. Baker & Co., 

New York Olty. 


Potato manure. 


Jamaica. 
Poughkeepsle. 


2333 
246S 


Bowker Fertilizer Co., 

Boston, Mass. 


Ammoniated dis- 
solved bone. 


Stuyyesant. 
Cartbage. 


2620 
2720 


Bowker Fertilizer Co., 

Boston, Mass. 


Farm and garden. 


Stuyvesant 


2621 


Bowker Fertilizer Co., 

Boston, Mass. 


Fresh ground 
bone. 


Fredonia. 


2550 


Bowker Fertilizer Co., 

Boston, Mass. 


Hill and drill. 


Fredonla. 
Carthage. 


2549 
2721 


Bowker Fertilizer Co.. 

Boston, Mass. 


Hop and potato. 


Pulaski. 


2734 


Bowker Fertilizer Co., 

Boston, Mass. 


1 

Lawn and garden Southampton, 
dressing. 


2428 


Bowker Fertilizer Co., 

Boston. Mass. 


Market garden 
manure. 


Southampton. 


2423 


Bowker Fertilizer Co., 

Boston. Mass. 


Potato phosphate. 


Fredonla. 


2551 


Bowker Fertilizer Co., 

Boston. Mass. 


Potato manure. 


Southampton. 


2422 
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LECTED IN New York State During the Spring of 1896. 
turers and as found by chemical analyHs at tM8 Btaiion. 



I'ounds of 

1 100 pounds of 
fertilizer. 


Pounds of 
araUable phot- 
phorlo acid In 
100 pounds of 

fertlliKer. 


Pounds of total 

phosphoric acid in 

100 pounds of 

ferUllzer. 


Pounds of water- 
soluble potash 
in 100 pounds of 
fertllieer. 


Guaranteed. 


3.50 
3.92 


4.75 
(J. 07 




7 
7.01 


Found. 


7 


Guaranteed. 
Found. 


3.30 
3.03 


5.75 
6.81 


6.75 
7.16 


10 
10.62 


Guaranteed. 
Found. 


1.50 

1.88 


8 
7.19 


10 1 2 
12.04 1 2.41 


Below guarantee. 


0.81 


1 


Guaranteed. 
Found. 


1.50 
1.79 


8 
7.05 


10 
12.44 


2 
2.43 


Below guarantee. 


0.95 




Gnaranteed. 


2.40 
3.37 




18 
18.96 




Fonnd. 


11.32 




Guaranteed. 
Pound. 


2 
2.02 


8 
7.12 


10 
12.28 


2 
2.44 


Below guarantee. 


0.88 




Guaranteed. 
Found. 


1 
0.76 1 8 
1.33 , 8.20 


10 
11.52 


5 
5.81 


Guaranteed. 
Found. 


3.25 
4.67 


6 
6.43 


8 
8.36 


5 
5.37 


Guaraxvteed. 
Found. 


2.40 
2.67 


6 
7.80 


8 
11.40 


10 
9.90 


Guaranteed. 
Pound. 


1.50 
1.68 


8 
7.22 


10 
12.08 


2 


Below guarantee. 


0.78 




Guaranteed. 
Fonnd. 


2.40 
2.54 


8 
7.27 


10 4 

11.01 5.54 

1 


Below guarantee. 




0.73 


1 

1 
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Bbpobt of thb Chbmist of ths 



Bbsults of Analysbs of Oommdboial Fertilizbrs Gol- 
Composition of fertilizers as guaranteed dy manufac- 



MANUFACTURER. 


Trade niam or brand. 


LodUltj where 
sample was taken. 


CD 


Bowker Fertilizer CkK, 

Boston. Biasa. 


Stockbridge pota- 
to and vegeta- 
ble manure. 


Poughkeepsie. 
Fredonia. 


2m 

2562 


Bowker Fertilizer Oa, 

Boston. Mass. 


Stockbridge spe- 
cial manure. 


Stuyvesant 


2619 


Bowker Fertilizer Co., 

Boston, Mass. 


Superpihospliate 
witli potash. 


Watertown. 


2732 


Bowker Fertilizer Co., 

Boston, Mass. 


Sure crop. 


Fredonia. 
Stuyvesant. . 


2548 
2618 


Bradley FertHizer Co., 

Boston, Mass. 


Alkaline bone. 


daverack. 


2600 


Bradley Fertilizer Co., 

Boston, Mass. 


Ammoniaied dis 
solved bone. 




2727 


Bradley Fertilizer Co., 

Boston, Mass. 


B. D. sea fowl 
goano. 


Ooba. 


2504 


Bradley FertiBzer Co., 

Boston, Mass. 


Circle brand bone 
with potash. 


Onba. 
Albany. 


2505 
2626 


Bradley Fertilizer Co., 

Boston, Mass. 


Complete manure 
forpotatoesand 
vegetables. 


Jamaica. 
Jamesport. 


2388 
2415 


Bradley Fertilizer Co.. 

Boston, Mass. 


Dissolved bone 
with potash. 


Ooba. 


2506 


Bradley Fertilizer Co., 

Boston, Mass. 


Farmer's new 
method. 


Rhinebeck. 

Cuba. 

Claverack. 


2472 
2508 
2607 
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i.soTm> IN Nbw York Statb Dubinq tho Spbinq of 1896. 
iurern and as found 5y chemical analysis at this Staiian. 





Pounds of 

nlirogenln 

100 pounds of 

fertUlser. 


Poondsof 

phorioaddin 

SOOpoQQdsof 

fertflixer. 


Pounds of toul 

phosphorlo acid In 

100 pounds of 

fertiliser. 


Pounds of waler- 

sotable poiaab 

in 100 pounds of 

ferfijiser. 


Guaranieed. 
FouiMl* 


8.20 
8.28 


6 
7.02 


8 
9.84 


10 
10.22 


Guaranteed. 
Foond. 


3.26 
8.59 


6 
4.72 


10 
8.86 


9.70 
10.52 


BeloT^ l^arantee. 


1.2g 




Guaranteed. 
Found- 




10 
9.90 


12 
14.93 


1 
1.26 




Guaranteed. 
Found. 


0.75 
0.96 


8 
8.71 


10 
12.71 


1 
1.32 


Goaranteed. 
Found. 




11 
11.92 


12 
13.84 


2.48 
2.14 




Below guarantee. 


0.29 


Goaranteed. 
Found. 


1.65 
1.71 


7 
8.19 


8 
10.13 


1 
1.26 


Gnaranteed. 
Found. 


2.06 
2.85 


8 
8.42 


10 
10.69 


1.50 
2.06 


Guaranteed. 
Found. 


1.85 
2.81 




5.35 


10 

14.75 


2 

2.39 


Below guarantee. 


0.65 




Guaranteed. 
Found. 


8.71 
4.14 


8.50 
8.86 


10 
10.38 


7 
7.14 


Guaranteed. 
Found. 


0.82 

1.24 


8 
8.28 


10 
10.20 


2 

2 


Guaranteed. 
Found. 


0.82 
1.14 


8 
8.53 


10 
10.28 


2.15 
2.15 
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Bbpobt of thb Ohbmist of tho 



Bbsults of Analyses of Commbroial Fertilizers Col- 
CompoHtion of fertilizers as guaranteed by manufao 



MANUFACTURER. 


Trade name or brand. 


Ltteallty where 
sample wae taken. 


1 

li 
1 


Bradley FerUMzer Co., 

Boston, Mas8. 


Paitent super- 
phosphate. 


Albany. 


2624 


Bradley Fertillizer Co., 

Boston, Mass. 

• 


Potato fertilizer. 


Cuba. 

Albany. 

Oneonta. 


2507 
2625 
2675 


J. P. Butts, 

Oneonta, N. Y. 


Hustler. 


Oneonta. 


2677 


J. P. Butts, 

Oneonta, N. Y. 


Standard No. 1. 


Oneonta. 


2678 


Chandler, Russell & Chandler, 

Newark, N. J. 


High grade 10 per 
cent, guano. 


Jamaica. 


2830 


B. B. Ohapin, 

Rochester, N. Y. 


Monroe chief fer- 
tilizer. 


Rochester. 


2576 


E. B. Ohapin, 

Rochester, N. Y. 


Potato fertilizer. 


Rochester. 


2677 


Chlcopee Guano Co., 

Baltimore, Md. 


A No. 1 potato 
and vegetable. 


Balnbrldge. 


2692 


Clark's Cove Fertilizer Co., 

New York City. 


Defiance com- 
plete manure. 


Pulaski. 


2733 


Clark's Cove Fertilizer Co.. 

New York City. 


Good acre potato, 
hop and tobac- 
co grower. 


W. Lawrence. 


2665 


Clark's Cove Fertilizer Co., 

New York City. 


King PhiUp alka- 
line guano. 


MellinviUe. 
West Law- 
rence. 


2606 
2667 
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LBOTBD IN New York State During the Spring of 1896. 
tunr$ and as found Inf chemical analysis at this Station, 





Pounds of 

nitrogen In 

100 pounds of 

fertUlMT. 


Pounds of 
aTallAblo phos- 
phoric Mid In 
100 pounds of 
fertUlser. 


Pounds of total 

phosphoric add In 

100 pounds of 

fertUlsor. 


Pounds of water- 
soluble potash 
In 100 pounds of 
ferUUser. 


Guaranteed. 
Found. 


2.06 
2.87 


8 
8.95 


10 
11.48 

1 


1.50 
1.61 


Guaranteed. 
Pound. 


2.06 
2.07 


9 

9.43 


11 
11.97 


8.25 
3.26 


Guaranteed 


0.82 
1.03 


8 
8.85 




4 
4.06 


Found. 


10.12 


GOftTiJllVkAtfl 


1.65 
1.75 


8 
9.43 




2 
2.96 


Fonnd. 


10.37 


Gotranteed. 
Pound. 


8.23 
7.64 


6 
6.43 




4 
4.83 


7.10 


Below guarantee. 


0.69 




Guaranteed. 
Pound. 


1.23 
1.11 


6 
5.82 




5 
4.95 


9.93 


Guaranteed. 
Pound. 


1.28 
0.90 


7 
2.63 




5.40 
4.81 


8.46 


Below guarantee. 


0.83 


4.37 


0.59 


Guaranteed. 
Pound. 


2.88 
2.32 


7 
8.62 


8 
9.72 


5 
3.88 


Below gnarantee. 


0.56 


1.17 


Guaranteed. 
Found. 


0.82 
1.47 


6 
9.35 


8 
12.05 


2 
2.22 


Guaranteed. 
Pound. 


2.06 
2.15 


8 
8.69 


9 
12.30 


3 

3.31 


Goaranteed. 
Found. 


1.23 
1.68 


6 
6.53 


7 
9.22 


3 
3.75 
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Bbpobt of the Ghbmist of thb 



Bbsults of Analysss of CoMMsatoiAL Pbrtilizbrb Col- 
Composition of fertilizers as guaranteed hy manufac- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
sample was -taken. 


J 

C3 

S 

CO 


Oleyeland Dryer C?o., 

Cleveland, 0. 


Horsehead phos- 
phate. 


Fredonia. 


2553 


Oleyeland Dryer Co., 

Cleveland, 0. 


Ohio seed maker 
with potash. 


Fredonia. 


2554 


Cleveland Dryer Co., 

Cleveland, 0. 


Superior bone. 


Fredonia. 


2555 


B. Frank Coe Fertilizer Co., 

New York City. 


Alkaline bone. 


Newburg. 


2443 


B. Frank Coe Fertilizer Co., 

New York City. 


Ammoniated 
bone super 
phosphate. 


Olaverack. 


2608 


B. Frank Coe Fertilizer Co., 

New York City. 


Columbian brani" 
superphoR 
phate. 


Newburg. 
Philadelphia. 


2445 
2725 


B. Frank Coe Fertilizer Co., 

New York City. 


t 
Excelsior guano. , Jamaica. 


2842 


B. Frank Coe Fertilizer Co.. 

New York City. 


Elxcelsior potato' Newburg. 
fertilizer. | 


2444 


EX Frank Coe Fertilizer Co., 

New York City. 


Gold brand. 


Orient 


2376 


EX Frank Coe Fertilizer Co., 

New York City. 


Grass and graiu 
fertilizer. 


Philadelphia. 


2724 


B. Frank Coe Fertilizer Co., 

New York City. 


Matchless grain 
fertilizer. 


W. Oneonta. 


2670 
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LBGTBD IN NbW YoRK StATB DuRING THE SPRING OP 1896. 
turers and as f€>und by cTtemical analysis at this Station, 





Pounds of 
n t itgen In 
100 pounds of 

ferUUser. 


Pounds of 
»TaUable phos- 
phoric acid In 
100 pounds of 

fertiliser. 


Pounds of loUl 

phosphoric acid In 

lOO pounds of 

fertiliser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlser. 


Guaranteed. 




8 
8.92 


11 

12.90 




Found. 










Guaranteed. 
Found. 


1.23 
1.10 


10 
8.92 


15 
13.73 


2.16 
1.97 


Below guarantee. 


1.08 




Guaranteed 


3.29 
3.05 




22 
20.29 




Found. 


7.72 




Below guarantee. 


0.24 


1.71 




Guaranteed. 
Found. 


1.20 
1.38 


9 
9.63 


11 
12.33 


1.85 
1.96 


Guaranteed. 
Found. 


1.65 
1.88 


8 
9.04 


9 
12.66 


1.35 
1.58 


Gnaranteed. 
Found. 


1.20 
1.61 


9 
10.04 


11 
12.60 


1.85 
1.89 


Guaranteed. 
Found. 


3.30 
8.40 


9 

8.66 


10 
10.20 


3.40 
3.95 


Below guarantee. 


0.34 




Guaranteed. 
Found. 


2.50 
3.22 


8 
7.20 


9 
9.33 


8 
7.35 


Below guarantee. 


0.80 


0.65 


Guaranteed. 
Found. 


2.50 
2.51 


8 
8.54 


9 
9.32 


6 
6.30 


Guaranteed. 
Found. 


0.80 
1.06 


9 
9.37 


11 
13.38 


1.35 
1.96 


Guaranteed. 
Found. 

Below guarantee. 


0.65 
0.96 


10 
11.19 


11 
13.59 


1 
1.35 
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Report of thb Ohbmist of tseb 



Bbsults of Analyses of Commercial Fbrtilizbrs Ck>ir 
Composition of fertilizers as guaranteed 5y manvtoiO' 



XAMUFACTUKBR. 


Trade name or brand. 


■ample was taken. 


i 


B. Frank Ooe Fertilizer Co., 

New York City. 


Red brand. 


Jamaica. 


2343 


B. Frank Ooe Fertilizer Co., 

New York City. 


Special com fer- 
tiliser. 


NewbariT. 


2447 


B. Frank Coe Fertilizer Co., 

New York City. 


Special potato fer- 
tilizer. 


NewburiT- 


2446 


R Frank Ooe Fertilizer Co., 

New York City. 


XXV phosphate. 


Claverack. 
W. Oneonta. 


2610 
2668 

2533 
2591 
2648 


Crocker Fertilizer and Cheralcal 
Co., 

Buffalo, N. Y. 


Ammoniated 
wheat and com 
phosphate. 


Fredonia. 
Rhinebeck. 
Ballston Spa. 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


General crop 
phosphate. 


Abbotts. 


2508 


Crocker Fertilizer and Chemical New rival ammo- 
Co., Buffalo, N. Y. n 1 a te d 8 u p e r- 

phosphate. 


Abbotts. 
Dunkirk. 
Kinderhook. 


2510 
2525 
261T 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Potato, hop and 
tobacco phos- 
phate. 


Fredonia. 
Ballston Spa. 
Rhinebeck. 


2534 
2647 
2S90 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Practical ammo- 
niated super- 
phosphate. 


Fredonia. 


2535 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Superior rye and Ballston Spa. ' 
oats fertilizer, i 

1 


2649 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Thompson & Co. 
ammoniated 
dissolved bone. 


BoonvUle. 5 


mo 
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LSOTBD IN New York State During the Spring of 1896. 
turcrs and as found by chemical analysis at this Station, 





PonndB of 

nitrogen In 

100 pounds of 

fertiliser. 


Pounds of 
available phos- 
phoric acid in 
100 pounds of 
fertUlzer. 


Pounds of total 

phosphoric acid in 

100 pounds of 

ferUlizer. 


Pounds of water- 
soluble potash 
in 100 pounds of 
fertiliser. 


Guaranteed. 
Found. 


3.30 
3.36 


9 
8.07 


10 
9.98 


6 
6.42 


0.93 




Quaranteed. 
Found. 


1.76 
1.85 


9 
9.66 


10 
12.25 


3 
3.41 


Guaranteed. 
Found. 


1.65 
1.91 


9 
9.02 


11 

12.25 


8.50 
3.43 


Ouaianteed. 
Found. 


1 
1.22 


9 

10.06 




1 
1.31 


13.80 


Goaranteed. 
Found. 


2 
2.25 


10 
10.20 


11 
11.97 


1.60 
1.90 


Guaranteed. 
Found. 


0.82 
0.91 


7 
6.74 


8 
9.55 


1.08 
1.21 


Below guarantee. 


0.26 




Guaranteed. 
Found. 


1.20 
1.36 


10 
9.91 


11 

12.47 


1.60 

1.87 


Guaranteed. 
Found. 


2 
2.11 


10 
10.06 


11 
11.19 


3.25 
3.73 


Guaranteed. 
Found. 


0.82 
1.09 


8 
8.33 


9 
13.26 


1.08 
1.56 


Guaranteed. 
Found. 


0.82 
1.09 


8 
7.64 


9 

11.43 


2 
1.96 


Below guarantee. 


0.36 




Quaranteed. 
Found. 


2 
2.68 


7 
7.17 


8 
9.02 


1.60 
2.09 
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Bbpobt of thb Chsmist of the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed hy manufac- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
■aroplewaa taken. 


1 

QQ 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Thompson & Co. 
potato fertili- 
zer. 


Boonville. 


2708 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Thompson & C-c 
special potat< 
fertilizer. 


Boonville. 


2709 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


1 

1 

Thompson & C< j Boonville. 
standard ferti I 
lizer. I 


2711 


Crocker Fertilizer and Chemical 
Co.. Buffalo, N. Y. 


Universal gniii 
grower. 


Abbotts. 


250G 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


Vegetable and i>o 
tato special. 


Jamaica. 


2358 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Alkaline di.< 
solved bone an( 
potash. 


Cuba. 


2486 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Bone and potash Cuba. 

1 


2487 


Cuba Fertilizer Co., 

Cuba, N. Y. 


1 

Composition. 1 Cuba. 

1 


2485 


; 1 

Cuba Fertilizer Co., Corn and potato Cuba. 
Cubaj^ N. Y. * special. 


2489 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Hustler. 


Cuba. 


2484 


Cuba Fertilizer Co., 

Cuba, N. Y. 


N. Y. standard 
potato manun 
No. 1. 


Ooba. 


2483 
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LBCTBD IN Nb>W YoRK StaTB DdRING THE SPRING OF 1896. 
turet'8 and as found by chemical analysis at this Station, 





Poim(U of 

nitrogen In 

100 pounds of 

fcrtlllaer. 


PoandB of 
available phos- 
phoric acid In 
100 pounds of 
fertilicer. 


Pounds of total 

phosphorio add In 

100 pound! of 

fertUiMsr. 


Pounds of water- 
in 100 pounds of 
fertUiser. 


Guaranteed. 
Found. 


1 
1.12 


8 
7.62 


9 
11.88 


1.60 
3.35 


BeloT^r g:uarantee. 


0.38 




Guaranteed. 
Found. 


1.64 
1.95 


8 
7.20 


9 
8.66 


2.70 
3.05 


Below guarantee. 


0.80 




Guaranteed. 
Found. 


0.82 
1.08 


7 

6.47 


8 
10.29 


1.80 
2.45 


Below guarantee. 


0.53 




Guaranteed. 
Found. 


0.82 
0.78 


7 
6.28 


8 
9.81 


2.70 
4.98 


Below guarantee. 


0.72 




Guaranteed. 
Pound. 


2.46 
2.33 


7 
6.37 


8 
8.82 


7 
9.19 


Below guarantee. 


0.63 




Guaranteed. 
Found. 




13 
12.78 




8 
3.01 




13.22 


Guaranteed. 
Found. 




10 
10.80 




8 




11.27 


7.13 


Below guarantee. 


i 


0.87 


Guaranteed. 
Found. 


0.82 
0.89 


8 
9.69 




1 
1.47 


10.98 


Guaranteed. 
.Found. 


8.29 
3.00 


7 
7.45 




5 
5.24 


8.93 


Below guarantee. 


0.29 




Guaranteed. 
Found. 


0.82 
1.40 


8 
9.39 




4 


11.15 


2.51 


Below guarantee. 


1.49 


Guaranteed. 
Pound. 


2.47 
2.14 


7 
6.84 




g 


8.19 


8.52 


Below guarantee. 


0.33 
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Bbpobt of thb Ghbmibt of teud 



Results of Analysbs of Commbbgial Fkbtiljzidbs Ck)L- 
CompositUm of fertttizert as guaranteed by manufac- 



MANUFACTURER. 


TrMto iiAine or bnnd. 


IjoomUtj wtMre 


i 
gi 

d 

OB 


Cuba Fertiliser Oa, 

Cnha, N. Y. 


N. Y. Standard Cuba. 

No. 1. : 

1 


2481 


Cuba Fertiliser Oo., 

Onba, N. Y. 


N. Y. standard 
No. 2. 


Cuba. 


2i82 


B. F. Dibble Beed Co., 

Honeoye Falla, N. Y. 


Grain special 
No. 1. 


Honeoye Falls 


. 2573 


B. F. Dibble Seed Co., 

Honeoye FallB, N. Y. 


Grain special 
No. 2. 


Lima.* 


2303 


B. P. Dibble Seed CJo^ 

Honeoye Falls, N. Y. 


Special potato 
manure. 


Honeoye Falls. 


2572 


Darling Fertilizer CJo., 

Pawtucket, R. I. 


Animal fertilizer, 
special L. I. 
brand A. 


Qreenport. 


23® 


Darling Fertilizer Co., 

Pawtucket, E. I. 


Animal manure, 
B. brand. 


Oreenport 


2364 


Darling Fertilizer Co., 

Pawtucket, R. I. 


Animal manure, 
special brand 
C. 


Baiting Hol- 
low. 


me 


Darling Fertilizer Co., 

Pawtucket, R. 1. 


Animal manure, 
special L. I. 
brand C. 


Greenport 


2366 


Darling Fertilizer Co., 

Pawtucket, R. I. 


L. I. special. 


Jamaica. ^ 


S339 


FarmerflT Fertilizer Co., 

Syracuse, N. Y. 


Mortgage lifter. 


Ballston Spa. ^ 


651 



* Corrected from BuUetln M. 
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LBCTBD IN New York State During the Spring of 1896. 
turers and as found hp chemical analysis at this Station, 





Pjunds of 

n trogenln 

100 pounds of 

ferUllwsr. 


Potindtof 
arallable phos- 
phorio add in 
lOOpomuHof 

fertiliser. 


PoundB of total 

pfaoflphorlo acid in 

lOOponndaof 

fertUiser. 


Pounds of water* 

■olnble potash 

in 100 pounds of 

ferdUMT. 


GuaraiKteed. 
Found. 


1.65 
1.09 


9 
9.26 




2 
2.51 


10.04 


Guaranteed. 
Found. 

Below guarantee. 


1.23 
1.28 


10 
10.27 




3 
2.94 


11.19 


Guaranteed. 
Found. 


0.82 
1.00 


9 
7.60 


10.50 
9.82 


4 
4 


Below guarantee. 


1.40 




GvwLxtuiteed. 
Found, 


0.82 
1.10 


7 
7.40 




5 

6.62 


9.46 


Guaranteed. 
Fonnd. 


2.47 
2.50 


7 
7.71 


8 
9.52 


7 
6.55 


Below guarantee. 


0.45 


Guaranteed. 
Found. 


3 
3.55 


6 
6.76 




7 
8.04 


12.16 


Guaranteed. 
Found. 


3.50 
4.63 


7 
6.82 




6 
5.50 


12.40 


Guaranteed. 
Found. 


2 
3.50 


5 
4.97 




10 

8.40 


10.82 


Below guarantee. 


1.60 


Guaranteed. 
Found. 


4 
4.07 


6 
4.71 




10 
9.34 


9.50 


Below guarantee. 


1.29 


0.66 


Guaranteed. 
Fonnd. 


3.25 
3.95 


7.60 
8.21 




8 
10.01 


8.52 


Guaranteed. 
Found. 




5 
5.41 


16 
16.01 


3.25 
2.26 




Below guarantee. 


0.99 



11 
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Bbpobt op the Chemist op thb 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed 6y manufac^ 



MAMUFAOTURER. 


Trade name or brand. 


LooaUtj where 
sample was taken. 


|1 


Farmenir Fertiliser Co., 

Syracuse, N. Y. 


Phoenix. 


Mexico. 


2737 


FarmeraT Fertiliser CJo., 

Syracuse, N. Y. 


Reaper. 


Mexico. 


2739 


Farmemr Fertilizer Co., 

Syracuse, N. Y. 


Soluble bone. 


Mexico. 


2738 


John Fluster, 

Rome, N. Y. 


llometrade eagle 
bone phos- 
phate. 


Rome. 


2704 


Florida Manufacturing Co., 

Syracuse, N. Y. 


Mortgage lifter, 
bone and pot- 
ash. 


Potsdam. 


2726 


Geneva Coal Co., 

Geneva, N. Y. 


Early trucker for 
onions and cab- 
bage. 


Geneva. 


2742 


Geneva Coal Co., 

Geneva, N. Y. 


Mortgage lifter. 


Geneva. 


2744 


Geneva Coal Co., 

Geneva, N. Y. 


N. Y. standard 
wheat grower. 


Geneva. 


2745 


Geneva Coal Co., 

Geneva, N. Y. 


Oats and barley 
special. 


Geneva. 


2743 


Geneva Coal Co., 

Geneva, N. Y. 


Plant food dis- 
solved bono 
]>hosphate. 


Geneva. 


2746 


Geneva Coal Co., 

Geneva. N. Y. 


Sixteen per cent, 
dissolved bont 
phosphate. 


Geneva. 


2741 
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LECTBD IN New York State During the Spring op 1896. 
tmas and as found hy chemical analysis at this Station. 





Poirnds of 

nlKrogen in 

100 pounds of 

fertilizer. 


Pouuds of 
aruiluole phos- 
phoric add 111 
lUO pounds of 

ferUUxer. 


Pounds of total 

phosphoric add In 

lOU pounds of 

fwtUlser. 


Pounds of water- 
In 100 po'unds of 
ferUllMT. 


Guaranteed. 1.23 
Found. 1.47 

1 


5 
5.18 


6 
6.66 


1.62 
2.03 


Guaranteed. 
Found. 


1.65 
2.32 


5.50 
5.32 


7.50 
6.88 


4.82 
4.44 


Guaranteed. 
Found. 




6 
7.42 


7 
7.83 


2.17 
1.74 




Below guarantee. 


0.43 


iiuarantecd. 
Founi 


0.82 
1.07 


8 
7.75 


9 

10.81 


2 
0.92 


BeJoir guarantee. 


0.25 


1.08 


Guaranteed. 
Found. 




5 
7.49 


10 
10.84 


3.25 
2.68 




Mow guarantee. 


0.57 


(Juaranteed. 
Found. 


3.30 
3.1(^ 


7 
7.77 




8 
8.22 


8.16 


Guaranteed. 
Found. 


0.82 
0.88 


10 
10.11 




8 
8.39 


10.64 


1 
1 


9 
9.45 




2 
2.31 


Found. 


1.82 


10.66 


Guaranteed. 
Found. 


0.82 
0.li2 


8 
8.74 




4 
4.35 


9.32 


Guaranteed. 
Found. 




13 
12.21 




3 
8.01 




13.43 


Below gu<iraiite<\ 


0.79 




Guaranteed. 
Found. 




1« 
1(>.88 






1 


17.13 
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Report op the Ghbmist of the 



Results of Analyses of Commercial Fertilizers Col- 
CompoHtion of fertilizers as guaranteed hy manufac- 



MANUFACTURER. 


Trade name or brand. 


LocaUty where 
sample was taken. 


!i 


Oeneya Goal Co., 

Geneva, N. Y. 


Standard com- 
plete potato ma- 
nure. 


Geneva. 


2740 


Great Eastern Fertilizer Co., 

Rutland, Vt. 


Dissolved bone. 


Cuba. 


2501 


Great Sastem Fertilizer Co., 

Rutland, Vt. 


Great eastern 
garden special. 


Jamaica. 


2352 


Great Eastern Fertilizer Co., 

Rutland, Vt 


Great eastern 
general fertili- 
zer. 


Cuba. 

Westfleld. 

Rhinebeck. 


25(12 
2510 
2594 


Great E>a8tern Fertilizer Co., 

Rutland, Vt. 


Nortlierp corn 
special. 


Westfleld. 
Rhinebeck. 


2518 
2593 


Great Eastern Fertilizer Co., 

Rutland, Vt. 


Seeding down 
phosphate. 


Lawrence. 
Carthage. 


2668 
2717 


Great Eastern Fertilizer Co., 

Rutland, Vt 


Vegetable, vine 
and tobacco 
phospha/te. 


Riverhead. 

Westfleld. 

Rhinebeck. 


^20 
2517 
2592 


Hallock & Duryee, 

Mattitudk, L. I. 


Lupton's cabbage 
fertilizer. 


MatUtuck. 


2405 


IJallock & Duryee, 

Mattituck, L. I. 


Lupton*8 potato 
fertilizer. 


Mattituck. 


2403 


Hallock & Duryee, 

Mattituck, L,. I. 


Mattltticl^ fertili- 
zer for corn and 
lw)tatoes. 


Mattituck. 


2404 

1 


Hallock & Duryee, 

MatUtuck, I.. I. 


Xo. 1 fertillzor 
for potatoes and 
asparagus. 


Mattituck. 


2402 



Digitized by 



Google 



Nbw York Agbigui/tubal Expbbimbnt Station. 



166 



LBCTBD IN Nbw York State During the Spring op 1896. 
tuners anJ <i9 found hy chemical analysis at this Station, 





Poondi of 

nitrogen In 

100 iK>ands of 

fertlUser. 


Pounds of 
AvaUable phot- 
phorto acid In 
loo pounds of 

fertUlscr. 


Founds of total 

lOU pounds of 
fenlUser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlser. 


Guaranteed. 
Found. 


2.47 
2.41 


7 
7.16 




8 
8.50 


7.81 


Guaranteed. 
Found. 




13 
14.17 








15.08 




Guaranteed. 
Found. 


8.29 
3.63 


6 
• 6.64 




8 
8.24 


7.82 


(inaranteed. 
Fomid. 


0.82 
1.28 


8 
8.71 




4 


9.88 


4.42 


Guaranteed. 
Found. 


2.47 
2.97 


8 
8.34 


9 
9.98 


2 
2.86 


Guaranteed. 
Found. 


0.82 
1.38 


8 
8.24 




4 


9.69 


4.07 


Guaranteed. 
Found. 

Below guarantee. 


2.05 
2.27 


8 
8.27 


9 
9.91 


3.25 
3.36 


CSuamnteed. 
Found. 


4.10 
4.41 


6 
5.88 




6 


6.74 


6.24 


Guaranteed. 
Found. 


8.30 
3.18 


7 
6.93 






8.02 




Guaranteed. 
Found. 


3.80 
3.43 


5 
6.42 






5.94 




Guaranteed. 
Found. 


8.80 
4.06 


7 
6.08 






6.91 


1 


Below goarantee. 


0.92 
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Report oP/ the Chemist of the 



Results of Analyses op Commercial Fertilizers Col- 
ComposUion of fertilizers as guaranteed by manufao- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
sample waa taken. 


J 

r 


Hallock & Duryee, 

MatUtuck, L. I. 


No. 2 fertilizer. 


Mattituck. 


2406 


Hallock & Duryee, 

MatUtuck, L. I. 


No. 3 fertilizer. 


Mattituck. 


2407 


Hallock & Duryee, 

MatUtuck, L. I. 


Special garden. 


MaMltuck. 


2408 


Geo. L. Harding, 

BinghamtOD, N. Y. 


Special potato fer- 
tilizer. 


Binghannton. 


2093 


A. Jm Harkness, 

Detroit, Mich. 


Unleached wood 
ashes. 


Oneonta. 


2676 


Isaac C. Hendrlckson, 

Jamaica, L. I. 


Acid phosphate. 


Jamaica. 


2326 


Isaac C. Hendrickson, 

Jamaica, L. I. 


High grade fertl 
lizer. 


Jamaica. 


2324 


Isaac C. Hendrickson, 

Jamaica, L. I. 


rx>ng Island fer- 
tilizer. 


Jamaica. 


2325 


Isaac C. Hendrickson, 

Jamaica, L. I. 


Odorless phos- 
phate. 


Jamaica. 


2327 


S. M. Hess & Bro., 

Philadelphia, Pa. 


Keystone bout 
jphOG^hate. 


MatUtuck. 


2410 


S. M. Hess & Bro.. 

Philadelphia, Pa. 


Potato and truck 
manure. 


MatUtuck. 


2411 
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LBGTiBD IN Nbw Tobk Stats Dubinq thb Spbino OF 1896. 
turer^ and an found by chemical analyHa at this StatUm. 





PoomlAof 
nitrogen la 
100 pounds of 

fertniier. 


Pounds of 
nrallable pLoi- 
pbortcaddia 
luu pounds or 

rerUJis«r. 


Pounds of total 

lOU pounds of 
fertUlsor. 


Pounds of wntor- 

in 100 ptmnds of 
forullscr. 


Guaranteed. 
Pound. 


4.10 
8.08 


6 
5.94 




7 
8.50 


6.70 


Quarantee<t 
Found. 


1.60 
2.17 


7.50 
7.26 




12 
12.18 


7.49 




0.24 




Guaranteed. 


3.30 
8.75 


11 
10.45 




2 
2.98 


10.87 


Below eoanuitee. 


0.55 




Quaranteed. 
Found. 


3 10 
3.92 


6.25 

7.88 


10.25 
11.82 


4.50 
5.10 


Guaranteed. 
Found. 








5 
4.48 


0.65 


1.18 




Below guarantee. 


0.52 


Guaranteed. 
Found. 




14 
13>76 






14.11 








Below guarantee. 


0.24 




Guaranteed. 
Found. 


3.25 
3.28 


8 
9.91 




7 
5.41 


10.29 


Below guarantee. 


1.59 


Guaranteed. 
Found. 


2.46 
2.76 


6 
4.91 




6 
4.36 


12.16 


Below guarantee. 


1.09 


1.64 


Guaranteed. 
Found. 






19 
19.29 






6.75 




nuaranteed. 
Found. 


0.80 
0.80 


10 
11.13 


12 
12.01 


1 
1.27 


Guaranteed. 
Found. 


. 2.47 
2.50 


8 
9.50 




6 
5.81 


10.68 
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Report of ths Chemist op the 



Results op Analyses op Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufac- 



MANUFACTURBB. 


Trade name or brand. 


Locality where 
sample was taken. 


1 

f 


Imperial Guano Co., 

Norfolk, Va. 


L. I. special for 
potatoes. 


HolUs. 


2442 


Imperial Quano Co., 

Norfolk, Va. 


Top dressing for 
spinach. 


HolUs. 


2441 


Lister's Agricultnral Chemical 
Works, Newark, N. J. 


Ammoniated dis- 
solved bone 
phosphate. 


Poughkeepsie. 


2463 


Lister's Agricultural Cbemical 
Works, Newark, N. J. 


Animal bone and 
potash. 


Kinderhook. 


2416 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Celebrated com 
manure. 


Laona. 
(Jouvemeur. 


2543 
12730 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Com fertilizer 
No. 2. 


Orient 
Laona. 
(Jouverneur. 


2379 
2545 
2729 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Potato manure. 


Jamaica. 

Orient. 

Poughkeepsie. 


1 

2329 
2378 
240C 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Special potato 
fertilizer. 


Southampton. 
Poughkeepsie. 


2425 
2465 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Standard pure 
bone super- 
pho^hate. 


Rhinebeck. 


2474 


Lister's Agricultiiral Chemical 
Works. Newark, N. J. 


Success. 


Newburg. 
Laona. 


2453 
2646 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


U. S. superphos- 
phate. 


Southampton. 
Fort B)dward. 


2424 
2635 
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LSCTSD IN Nbw York State During the Spring of 1896. 
turers and as found by chemical analyHs at this Station, 





Pounds of 

100 pound* of 
fertiliser. 


[Pounds of 

ATftiUble phos- 

phorlc add in 

100 pounds of 

fertUlzer. 


Pounds of total 

phosphorlo add in 

100 ponndK of 

fertiliser. 


Pounds of water- 
soluble potash 
in 100 pounds of 
ferUliser. 


Guaranteed. 
Foimd. 


3.70 
3.92 


7 

6.78 


9 
9.44 


7 
7.01 


Belcrw guarantee. 


0.22 




Guaranteed. 
Found. 


8.23 
7.90 


5 
5.26 


7 
5.94 


8 
3.06 


Below guarantee. 


0.33 




Guaranteed. 
Pound. 


1.81 
2.12 


9 
9.17 


11 
12.02 


1.50 
2.17 


Guaranteed. 
Found. 




9 
9.57 


11 
10.10 


5 

4.86 




Goaraniteed. 
Found. 


3.70 
3.93 


7.50 
7.57 


8.50 
8.96 


7 
7.63 


Guaranteed. 
FoundL 


1.84 
1.86 


9.25 
9.61 


12 
11.33 


4 
4.03 


Guaranteed. 
Found. 


3.70 
3.82 


7.50 
8.11 


8.50 
9.20 


7 
7.14 


Guaranteed. 
Found. 


1.65 
1.78 


8 
8.88 


9 
11.47 


8 
3.51 


Guaranteed. 
Found. 


2.85 
2.30 


10 
9.41 


12 
12.29 


1.50 
2.48 


Below guarantee. 


0.59 




Guaranteed. 
Found. 


1.24 
1.52 


9.50 
10.32 


11.50 
12.60 


2 
2.29 


Guaranteed. 
Found. 


1.32 
1.75 


7 
8.08 


8 
10.40 


2 
2.71 
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Report of the Chemist op the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufac' 



MAKUFACTURRIl. 



Trade name or braud. 



Loeallty wbera 
■ample was taken. 



Lowell Fertilizer Co.. 



Lowell, Mass. 



Bone fertilizer. 



S^aratoga 
Springs. 



i 
§§ 

2 



2637 



Lowell Fertilizer Co., 



Lowell, Mass. 



Dissolved bone 
and potash. 



Saratoga 
Springs. 



263S 



Lowell Fertilizer Co., 



Lowell, Mass. 



Potato phospiiiate. 



Frederick Lndlam, 



New York Oity. 



Cereal brand. 



Saratoga 
Springs. 



2639 



. Ballston Cen- 
I ter. 



2660 



Frederick Lndhun, 



New York CMty. 



Dragon's tooth. 



Bridgeham- 
ton. 



2437 



Frederick Lndlain, 



New York City. 



Kainit. 



Bridgeham- 
ton. 



2439 



Frederick Ludlam, 



New York City. 



Mnriate of pot- 
ash. 



Bast Williston. 



2356 



Frederick Lndlam, 



New York City. 



Special formula, 
6, 8 and 10. 



Sast Williston 



2355 



Mapes Formula and Peruvian 
Guano Co., New York City. 



Cabbage and can 
liflower ma- 
nure. 



Little Ne<*. 



2362 



Mapes Formula and Peruvian 
Guano Co., New York City. 



Cereal brand. 



6outhampton. 
€k>Bhen. 



2427 
2452 



Mapes Formula and Peruvian 
Guano Co., New York City. 



Complete manun 
A brand. 



Little Neck. 
Newburg. 
Ballston Spa. 



23C3 
2448 
2658 
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lected in New York State During the Spring of 1896. 
iunrs and as found by chemical analysis at this Station. 





Poands of 

nitrogen In 

100 poundit of 

fertilizer. 


Founds of 

phdHc add In 

100 pounds of 

fertilizer. 


Pounds of total 

phosphoric acid in 

100 pounds of 

ferUUser. 


Pounds of water- 
soluble potash 
iu 100 pounds of 
ferUlizer. 


Cvuaranteed. 
Found. 


2.47 
2.83 


5 
9.22 


6 
12.06 


8 
2.73 


Below guarantee. 


0.27 


Guaranteed. 
Found. 


1.64 
3.01 


6 
9.08 


7 
13.23 


2 

1.96 


Guaranteed. 
Found. 




3.29 
3.98 

* 


7 
11.37 


8 
13.46 


6 
6.06 


(Inaranteed. 
Found. 


— 

0.75 
1.13 


8 
8.58 


10 
12.24 


1 
1.58 


Guaranteed. 
Fpund. 


3.29 
3.40 


7 
8.71 




7 
7.19 


11.11 


(*uaranteed. 
Found. 








11 








12.46 


Guaranteed. 
Found. 








50 








50.25 


Guaranteed. 
Found. 


4.12 
4.25 


8. 
7.60 




10 
10.15 


9.43 


Below guarantee. 


0.40 




Guaranteed. 
Found. 


4.12 
4.39 


6 
6.56 




6 
7.64 


7.92 


Guaranteed. 
Found. 


1.04 
1.97 


6 

7.40 


8 
8.62 


8 
8.42 


Guaranteed. 
Found. 


2.47 
2.87 


10 
9.83 


12 
12.88 


2.50 
8.18 
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Bbpobt of the Chemist of thh 



Results of Analyses of Commbecial Fertilizers Col- 
Composition of fertilizers as guaranteed hy manufar- 



MANUFACTURER. 


Tra<)e name or brand. 


Locality where 
sample was found. 


|l 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Complete manurt 
for general uso. 


Newburg. 


2448 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Corn manure. 


Lfcttie Neck. 


2861 


Mapes Formula and Peruvian 
Guano Co., New Yorfc City. 


Dissolved bone 
black. 


Mattituck. 


2808 


Mapes Formula and Peruvian 
Guano Co., New York City. 


£kK>nomical ma- 
nure. 


Southampton. 
Ballston. 


2426 
2652 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Fish scrap. 


MattitudE. 


2899 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Ijong Island spe- 
cial. 


LitUe Neck. 


2860 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Potato manure. 


Goshen. 


2461 


Mapes i4*ormuia and Peruvian 
Guano Co.. New York City. 


Puro gronuO 
bone. 


Newburg. 


2450 


Mapes Formula and Peruvian 
Guano Co., New York City. 


Sylvinlt. 


Westfield. 


2515 


Micbigan Carbon Works, 

Detroit, Mich. 


Desiccated bone. 


Fredonia. 


2542 


Mlohlgan Carbon W<»k8, 

Detroit, Mich. 


Homestead bone 
black. 


Fillmore. 
Dunkirk. 


2480 
2526 
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LBOTBD IN New York Statu During the Spring op 1896. 
turm and m found by cJiemical analysis at this Station. 





Pounds of 

nitrogen in 

100 pounds of 

fertlUxer. 


Pounds of 
arallable phos- 
phoric acid In 
100 pounds of 

ferttllser. 


Pounds of total 

phosphorlo add in 

lOU pounds of 

fertUlser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
feriiUaer. 


Guaranteed. 
Found, 


3.29 
4.14 


8 

7.83 




4 
5.49 


10.86 


Guaranteed. 
Pound. 


2.47 
2.62 


8 
9.27 


10 
11.21 


6 
6.44 


Guaranteed. 
Found. 




15 
16.75 


17 
16.76 








Guaranteed. 
Found. 


2.47 
2.47 


6 
6.87 


8 
9.31 


8 
8.56 


Goaranteed. 
Pound. 


8.23 
8.64 




6 
7.51 




4.G7 




Guaranteed. 
Pound. 


8.29 
3.69 




6 
7.65 


7 
7.83 


5.62 


Guaranteed. 
Found. 


8.71 
8.96 


8 
7.96 




6 
7.42 


10.25 


Guaranteed. 
Pound. 


2.88 
4.23 




24 
23.85 




3.23 




Guaranteed, 
Pound. 








18.80 
18.57 








Below guarantee. 


- -- 


Guamnteed. 
Found. 


1.23 
1.64 




25 
30.23 




14.41 




Guaranteed. 
Pound. 


1.85 
2.22 


8 
9.09 


8.50 
10.86 
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Report of thb Ohbmist of thb 



Results of Analyses of Commercial Fkrtilizbks Col- 
Composition of fertilizers as guaranteed hy manufoc- 



MANUFACTURER. 


Trade name or brand. 


l^OfrmXHy where 
•ample waa taken. 


1 
eS 


Michigan Carbon Works, 

Detroit, Mich. 


Jarves* drill phos- 
phate. 


Fillmore. 


2479 


Milsom Rendering and Fertilizer 
Oo.» East BuUnlo, N. i. 


Bean special. 


Boonvflle. 


2713 


Milsom Rendering and Fertilizir 
Co., Bast Buffalo, N. Y. 


Buckwheat spe- 
ciaL 


Fort EklwATd. 


2633 


Milsom Rendering and Fertilizer 
Co., Dast Buffalo, N. Y. 


Buffalo fertilizer. 


Fredonla, 
West Liaw- 
rence. 


25il 
2664 


Milsom Rendering and Fertilizer 
Co., Bast Buffalo, N. Y. 


Buffalo guano. 


Fort E5dward 
Boonville. 


2632 
2712 


Milsom Rendering and Fertilizer 
Co., Bast Buffalo, N. Y. 


Cyclone pur* 
bone meal. 


Fredonla. 
Altamont. 


2539 

2627 


Milsom Rendering and Fertilizer 
Co., Bast Buffalo, N. Y. 


Dissolved bone. 


Westfield. 


2511 


Milsom Rendering and Fertilizer 
Co., B)ast Buffalo, N. Y. 


Dissolved bonr 
potash. 


Mexico. 


2736 


Milsom Rendering and Fertilizer 
Co., EJast Buffalo, N. Y. 


Potato, hop antl 
tobacco phos- 
phate. 


Southold. ' 


2385 


Milsom Rendering and Fertilizer 
Co., Bast Buffalo, N. Y. 


Vegetable bone 
fertilizer. 


Boonville. 5 


5714 


Milsom Rendering and Fertilizer 
Co., East Buffalo, N. Y. 


Wheat, oats and 
barley phos- 
pliate. 


Westfield. 2 
Fredonia. 2 
Fort Edward. 2 


m2 

640 
634 
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LRCTBD IN New York State During the Spring op 1896. 
iwars and as found 6y chemical analysis at this Station. 





Pounds of 

nitrogen In 

100 pound! of 

ferUUsar. 


Pounds of 
avalUbto plios- 
phorlcacidin 
lOUpounilsof 

fertUlser. 


Pounds of total 

100 pounds of 
fertUlser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlser. 


Guaranteed. 


1.03 
1.52 


8 
9.80 


10 
10.57 




Found. 




Guaranteed. 
Found. 


0.82 
0.99 


10 
8.06 


u 

9.93 


4 
1.09 


Below guarantee. 


1.94 


2.91 


Guaranteed. 0.82 
Found. 1.24 


7 

7.06 


9 
9.11 


1.08 
1.18 


Guaranteed. 1.85 
Found. 2.02 


8 
8.06 


10 
10.25 


1.50 
1.80 


Goaraoteed. 
Found. 


0.82 
1.33 


8 
7.80 


9 
10.10 


4 
8.46 


Below guarantee. 


0.54 


Guaranteed 


2.47 
8.48 




22 
23.39 




Pound. 

1 


9.34 




Guaranteed. 
Found. 




11 
9.25 


12.37 
9.78 






■ ■■ — 


Below guarantee. 


1.75 




Guaranteed. 
Found. 




9 
7.70 


11 

8.48 


1.65 
1.36 




Below guarantee. 


1.30 


0.29 


Guaranteed. 
Found. 


2.40 
2.43 


8 
8.21 


9 
8.79 


6 
6.26 


Guaranteed. 
Found. 


4.10 
3.63 


8 
9.20 


9 
9.60 


5 
5.26 


Below guarantee. 


0.47 




Guaranteed. 
Found. 


1.23 
1.41 


8 
7.57 


9 

•J. 58 


2 

1.85 


Below guarantee. | 


0.43 
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Rbport of thb Ghdmist of thb 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed bv manufao- 



MANUFACTURBR. 


Trade name or brand. 


LocaUty wbere 
sample waa taken. 


1 

9fl 


Mittenmaler & Son, 

Borne, N. Y. 


Prldeof America. 


Rome. 


2703 


Moller & Co., 

Ma^>eth, L. I. 


Champion No. 1 
pure bone. 


Flushing. 


2359 


National Fertilizer Co., 

Bridgeport, Conn. 


Complete fertili- 
zer. 


Bast Marlon. 

Southold. 

Mattltuck. 


2374 
2386 
2394 


NaUcmal FertlUzer Co., 

Bridgeport, Conn. 


Fish and potash. 


Mattltuck. 


2396 


NaUonal Fertilizer Co., 

Bridgeport, Conn. 


Market garden 
fertilizer. 


Mattltuck. 


2396 


National Fertilizer Co., 

Bridgeport, Conn. 


Potato phosphate. 


Mattituck. 


2397 


National Fertilizer Co., 

Bridgeport, Conn. 


Boot fertilizer. 


Queens. 


2349 


Natural Plant Food Co., 

Washington, D. C. 


Natural plant 
food. 


Fayetteville. 


2556 


Natural Plant Food Co., 

Washington, D. C. 


Natural plant 
food. 


Saratoga 
Springs. 


2643 


Natural Plant Food Co., 

Washington, D. C. 


Natural plant 
food. 


Gouvemeur. 


2728 


Niagara Fertilizer Co., 

Buffalo, N. Y. 


Grain and grass 
grower. 


Cuba. 


2498 
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LECTBD IN New York State During the Spring of 1896. 
tura-B and as found by chemical analysis at this Station. 





Pound! of 
nitrogen In 
100 pounds of 

fertUlier. 


Pounds of 

100 pounds of 
fertUlser. 


Pounds of total 

phMpbortesoldln 

lOOpoundsof 

fertUlser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUUer. 


Gtumntoed 


1 
1.77 


6 
5.24 




1 
3.23 


Found. 


8.41 


Below guarantee. 


0.76 




GuarajDfteed. 
Pound. 


3.29 
3.88 


6 
6.23 


7 
7.45 


6 
• 6.81 


Guaranteed. 
Found. 


3.80 
3.51 


8 
8.89 


10 
9.71 


6 
5.85 


Guaranteed. 
Found. 


2.88 
3.63 




8 
7.45 


4 
5.57 


4.84 


Guaranteed. 
Found. 


2.47 
2.50 


7 
6.74 


9 
9.03 


6 
6.33 


Belo^ guarantee. 


0.26 




Guaranteed. 
Pound. 


2.06 
2.40 


6 
5.44 


8 
7.86 


8 
8.72 


Below guarantee. 


0.56 




Guaranteed. 
Found. 


8.S0 
3.50 


8 
9.01 


10 
10.06 


6 

5.78 


Below guarantee. 


0.22 


Guaranteed. 
Found. 






21.60 
26.09 


1 
0.11 




2.22 


Below guarantee. 


0.89 


Guaranteed. 
Found. 






21.60 
20.02 


1 
0.17 




1.06 


Below guarantee. 


1.58 


0.83 


Guaranteed. 
Pound. 






21.60 
20.53 


1 
0.12 




0.98 


Below guarantee. 


1.07 


0.88 


Guaranteed. 
Found. 


0.82 
0.89 


7 

7.16 


8 
10.86 


1.08 
1.12 



12 



Digitized by 



Google 



178 



Report of thb Ghbmibt of thb 



Results of Analyses of Commercial Feutilizbus Col- 
Composition of fertilizers as guaranteed by manufac- 



MANUPAOTUREF. 


Trade name or brand. 


Locality where 
liample was taken. 


li 


Niagara Fertilizer Go.. 

Buffalo, N. Y. 


Wheat and com 
grower. 


Cuba. 


2497 


Niagara Fertiliser Co., 

Buffalo, N. Y. 


Potato, hop and 
tobacco fertili- 
zer. 


Cuba. 

Carlisle. 

Boonville. 


2490 
2662 
2716 


Oakfield Fertilizer Co., 

Buffalo, N. Y. 


Domestic. 


Oakfield. 


2584 


Oakfield FerUlizer Co., 

Buffalo, N. Y. 


Golden sheaf. 


Oakfield. 


2585 


Oakfield FerUlizer Co., 

Buffalo, N. Y. 


Great value. 


Fredonia. 
Oakfield. 


2531 
2686 


Oakfield Fertilizer Co., 

Buffalo, N. Y. 


High farming. 


Oakfield. 


2583 


Oakfield Fertilizer Co., 

Buffalo, N. Y. 


Potato and tobac- 
co. 


Oakfield. 
Fredonia. 


2588 
2529 


Oakfield Fertilizer Co., 

Buffalo, N. Y. 


Pure ground 
bone. 


Oakfield. 


2589 


Oakfield Fertilizer Co., 

Buffalo, N. Y. 


Special corn anc' 
wheat manure 


Oakfield. 


2687 


Oakfield Fertilizer Co.. 

Buffalo, N. Y. 


Special vine ferti- 
lizer. 


Fredonia. 


2532 


Oakfield Fertilizer Co.. 

Buffalo. N. Y. 


Standard fertll* 
zer. 


Fredonia. 
Oakfield. 


2530 
2582 
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LBCTED IN New York State During the Spring op 1896. 
tutvrs and as found by chemical anhlysis at tMs Station. 





Pound! of 

nltrogeain 

100 pounds of 

ferUlUer. 


Pounds of 
avalUble phos- 
phoric add In 
100 pounds of 
fertlliier. 


Pounds of toua 

phosphoric add In 

ItiU pounds o< 

fertiliser. 


Pounds of water- 
InlOOpoundsof 

• 


O na rfijn t f^fvl 


1.23 
1.40 


8 
8.31 




2.16 
2.68 


Found. 


10 


Gnaranteed. 
Found. 


1.64 
1.82 


8 
8.13 


9 
9.60 


2.70 
8.29 


Guaranteed. 
Found. 


1.64 
1.82 


8 
9.03 


9 
9.77 


1.08 
1.44 


Guaranteed. 
Foun^ 


1.23 
1.37 


7 
8.05 


8 
8.48 


1.89 
1.98 


Goaraoteed. 
Found. 


0.82 
0.82 


G 
7.12 


7 
7.51 


1.08 
1.41 


Guaranteed. 
Found. 


1.S5 
1.91 


8.50 
8.58 


9.50 
9.47 


2.4;i 

1*.47 


Guaranteed. 
Fonnd. 


2.K 
2.51 


6 
6.37 


7 
7.56 


4.32 
4.50 


Gnaranteed. 
Found. 


3.28 
3.90 




25 
24.69 




3.86 




Below guarantee. 


0.31 




Guaranteed. 
Found. 


3.70. 
3.80 


7 
8.64 


8 
9,01 


6 
6.98 


Guaranteed. 
Found. 


2.05 
2.19 


6 
7.07 


7 
7.81 


5.40 
5.54 


fJuaranfceed. 
Found. 


2.47 
2.41 


10 
10.15 


11 
10.65 


1.62 
2.18 
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Bbport of tbb Ghdmist of the 



Bbsults of Analysss of commercial Pebtilizees Col- 
ComposiiUm of fertilizers as guaranteed hy manufac- 



MAMUFACTUBBR. 


Trade name or brand. 


LooaUtywbere 


1^ 


Oneonta Fertilizer and Ohemica) 
Co., Oneonta, N. Y. 


A. A. brand. 


Oneonta. 


2682 


Oneonta Fertiliser and Chemical 
Co., Oneonta, N. Y. 


Buckwheat ferti- 
lizer. 


Oneoikta. 


2686 


Oneonta Fertilise and Chemical 
Co., Oneonta, N. V. 


Complete potato 
manure. 


Oneonta. 


2681 


Oneonta Fertiliser aod Obemical 
Oo^ Oneonta, N. Y. 


Economical ma- 
nure. 


Oneonta. 


2685 


Oneonta Fertilizer and Chemical 
Oo^ Oneonta, N. Y. 


Fruit and vine 
fertilizer. 


Oneonta. 


26S3 


Oneomta Fertlttser and Chemical 
Co., Oneonta, N. Y. 


Grass and grain 
top dressing. 


Oneonta. 


2684 


Oneomta Fertilizer and Ohemical 
Cb., Oneonta, N. Y. 


Runk's complete 
com manure. 


Oneonta, 


2674 


Oneonta Fertilizer and Chemical 
Co., Oneonta, N. Y. 


Standard super- 
phosphate. 


Oneonta. 


2687 


Pacific Gnano Oo^ 

New York City. 


Ammoniated dis- 
solved bone. 


Fillmore. 


2477 


Pacific Gnano Oo^ 

New York City. 


A No. 1 phos- 
phate. 


Cuba. 

North Frank- 
lyn. 


2493 
2672 


Pacific Guano Co., 

New York City. 


Fine ground bone. 


Fillmore. 


2478 
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LBOTBO IN New York State During the Spring of 1896. 
turcrs and as found 6y chemical analyHs at iMs Station. 





Foandsof 

nitrogen lA 

lOOpoondsof 

ftrtUlser. 


Ponndaof 

phortoacfdln 

lOOpoondsof 

ferttllaer. 


Pounds of toua 

100 poondi of 
fertillMr. 


Pomidf of wftter- 

InlOOpmuidtof 
fertiliser. 


Guaranteed. 
E\>und. 


2.47 
2.41 


10 
8.95 


12 
10.83 


2.50 
3.88 


Below sniarantee. 


1.05 




GoaranteecL 
Found. 


1.65 
1.55 


5 
4.47 


6 
5.40 


1 
2.01 


Below guarantee. 


0.53 




Guaranteed. 
Found. 


3.70 
3.62 


7.50 
8.54 


8 
9.54 


7 
6.62 


Below guarantee. 


0.88 


Guaranteed. 
Found. 


1.05 
1.82 


5 
5.15 


6 
6.80 


5 
4.95 


Guaranteed. 
Found. 


1.05 
1.05 


5.50 
6.72 


7 
8.36 


10 
11.17 


Guaranteed. 
Found. 


4.10 
4.40 


5 
5.34 


7 
6.95 


5 
5.41 


Guaranteed. 
Found. 


3.70 
8.65 


7 

6.68 


9 

7.85 


6 
6.16 


Below guarantee. 


0.32 




Guaranteed. 
Found. 


1.65 
2.46 


7 
6.83 




8 
8.65 


7.97 


Guaranteed. 
Found. 


1.65 
2.07 


9 
9.44 


10 
11.88 


2 
2.16 


Guaranteed. 
Found. 


1.08 
1.06 


7 
8.09 


8 
10.68 


1.50 
1.50 


Quaranteed. 
Found. 


1.65 
1.00 




14 
18.82 




5.72 
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Report of the Chemist of the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufac- 



MANUrAOTURBR. 


Tittde name or bnmd. 


Locality wbare 
sample waa taken. 


i 

09 


Pacific Guano €k>., 

New York City. 


Nobsque guano. 


Fillmore. 
North Frauk- 
lyn. 


2476 
2671 


Pacific Guano Ck>., 

New York City. 


Special potato 
manure. 


Lowville. 


2716 


Packers' Union FertillsBcr Co., 

New York City. 


Animal corn fer- 
tilizer. 


Southold. 


2384 


Packers' Union Fertiliaer Co., 

New York City. 


Potato mauure. 


Southold. 


2380 


Packers' Union Fertilizer Co., 

New York City. 


Special potato 
fertilizer. 


Southold. 


2382 


Packers' Union Fertilizer Co., 

New York City. 


Vegetable com- 
pound. 


Southold. 


2381 


Packers' Union Fertilizer Co., 

New York City. 


Wheat, oats and 
cloyer fertili- 
zer. 


Southold. 


2383 


J. M. Pearson, 

Hudson, N. Y. 


Emendo. 


Hudson. 


2601 
2003 


J. M. Pearson, 

Hudson, N. Y. 


Ground bone. 


Hudson. 


2602 


A. Peterson, 

Penfield, N. Y. 


Farmers' benefit. 


Penfield. 


2575 


A. Peterson, 

Penfleld, N. Y. 


Penfield standard 
fertilizer. 


Penfield. 


2574 
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LEOTED IN New York State During the Spring op 1896. 
turei-a and as found hy chemical analysis at this Station, 





Pounds of 

nitrogen In 

100 pounds uf 

lertlUwr. 


Pounds of 
ftvaUable phos- 
phoric acid In 
100 pounds of 

fertUixer. 


Pounds of toUl 

lUU pounds of 
firtiliser. 


Pounds of WBtMT- 

solnble potash 

In 100 pounds of 

fertUlMT. 


Guaranteed. 
Found. 


1.15 
1.29 


8 
!7.62 


9 
11.39 


2 
2.16 


Below guarantee. 


0.38 




Guaranteed. 
Found. 


2.47 
2.1)2 


5 
5.77 


7 
7.32 


5 
5.63 


Guaranteed. 
Found. 


2.47 
2.40 


8 
8.65 


9 
10.08 


2 
2.41 


Guaranteed. 
Found. 


2.0(> 
2.(57 


8 
9.25 


9 
9.97 


6 
5.59 


Below guarantee. 


0.41 


Guaranteed. 
Found. 


l.(J5 
1.73 


8 
8.77 


9 

11.30 


3 
3.2.5 


<Tuaranteed. 
Found. 


3.70 
3.77 


7.75 
8.51 


8.75 
9.35 


7 

7.40 


Guaranteed. 
Found. 




11 
11.45 




2 
2.21 




12.15 


Guaranteed. 
Found. 


0.82 
1.90 


6 
6.54 


9.33 


2 
2.93 


Guaranteed. 
Found. 


2 
3.70 


• 


7 
18.35 




5.94 




GiiAranteed 


1.25 
2.74 


6 
9.90 




2 
3.80 


Found. 


14.18 


Guaranteed. 

Found. 


2.25 
2.94 


8 
9.71 


12 
13.41 


4 
5.70 
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Rbport of thd Ghomist of thb 



Bbsults of Analyses of Commbrcial Fertilizers Col- 
Composition of fertilizei'8 as guaranteed by manufao- 



MAIOTFACTURER. 


Trade name or brand. 


Locality where 
sample was taken. 




Wm. W. Phippe, 

Albion, N. Y. 


Dried blood. 


Albion. 


2581 


Wm. W. PhippB, 

Albion, N. Y. 


• 
Bagle brand am- 
moniated dis- 
solved bone. 


Albion. 


2579 


Wm. W. Phipps, 

Albion. N. Y. 

» 


Eagle brand foi 
potatoes, corn, 
fruit and vine. 


Albion. 


2578 


Wm. W. Phipps, 

Albion, N. Y. 


Bagle brand su- 
perphosphate 
with potash. 


Albion. 


2580 


B. J. Pine, 

East WiUiston, L. I. 


Star raw bone 
sutper phos- 
phate. 


Bast Wllllston. 


2354 


Powers & Gibbs, 

WUmlngton, N. C. 


Special smal} 
grain guano. 


Saratoga 
Springs. 


2642 


Preston Fertilizer Co., 

Greenpolnt, L. I. 


Ammo'niated 
bone super- 
phosphate. 


Jamaica. 


2350 


Preston Fertilizer Co., 

Greenpolnt, L. I. 


Cabbage and cau- 
liflower fertili- 
zer. 


Jamaica. 


2340 


Preston Fertilizer Co., 

Greenpolnt, L. I. 


Pioneer. 


Poughkeepsle. 
Claverack. 


2400 
2811 


Preston Fertilizer Co., 

Greenpolnt, L. I. 


Potato, hop and 
onion fertilizer. 


Poughkeepsle. 
Poughkeepsle. 


2458 
2461 


Preston Fertilizer Oa, 

Greenpolnt, L. I. 


Special for pota- 
toes and gen- 
eral garden use. 


Jamaica. 
Poughkeepsle. 


2341 
2469 
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LECTED IN NbW YoRK StATE DuRING THE SPRING OP 1896. 
turcrn and as found by chemical analysis at this Station. 





Pounds of 

nitrogen In 

100 poondt of 

fertiliser. 


Poondt of 
•Tallable ptao»- 
pboric add In 
100 pounds of 

fertiliser. 


Pounds of total 

phosphoric add In 

lOOpoundsof 

fertiliser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlser. 


Guaranteed. 
Found. 


14.35 
13.82 














Below guaivuitee. 


0.63 




Guaranteed. 
Found. 


1.64 
1.37 


11 
12.47 




2 

2.08 


14.78 


Below gn&rantee. 


0.27 




Guaranteed. 
Found. 


2.47 
2.19 


9 
9.59 




7 
6.45 


11.84 


Belaw guarantee. 


0.28 


0.55 


Guaranteed. 
Found. 




18 
13.80 




2 

2.17 




16.26 


Guaranteed. 
Found. 


2.47 
2.76 


6 
6.71 


8 

7.98 


7 
8.50 


Guaranteed. 
Found. 


0.82 
1.99 


8 
8.03 




2 


10.65 


2.02 


Guaranteed. 
Found. 


2.47 
2.82 


9 

9.10 




2 


14.07 


2.45 


Guaranteed. 
Found. 


8.29 
8.44 


5 
6.77 




7 


10.58 


7.77 


Guaranteed. 
Fonnd. 


1.44 
2.81 


10 
9.09 




1 75 


15.18 


2.29 


Below guarantee. 


0.91 




Guaranteed. 
Pound. 


2.47 
2.94 


6 
4.70 




6 
6.11 


10.65 


Below guarantee. 


1.30 




Guaranteed. 
Found. 


3.29 
3.36 


5 
5.06 




10 
9.73 


9.46 


Below guarantee. 


0.27 
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Bbport of the Chbmist of thb 



Bbsults of Analyses of Commbbgial Fbrtilizbrs Goir 
Composition of fertilieers as guaranteed by manufac- 



MAMUFACTURBR. 


Trade nume or brtnd. 


LocaUty when 
sample WM taken. 


i' 


Preston Fertilizer Co., 

Greenpolnt, L. I. 


XXV brand. 


Poughkeepsie. 
Claverack. 


2457 
2606 


QoiniMipiae Ck>., 

New York Olty. 


Ammoniated dis- 
solved bone. 


Bircbton. 


2657 


Qirimiiplac Ck>., 

New York City. 


Bone meal. 


Bircbton. 


2654 


Quinniplac Ck>., 

New York Oktj. 


Climax plios- 
pbate. 


Dnnkirk. 
Birchton. 


2527 
2655 


Quinndpiac Ck>., 

New York OLty. 


Fish and potasli— 
crossed fislies. 


Jamesport 


2418 


Quinndpiac Oo., 

New York City. 


Fish, bone and 
potash. 


Cuba. 


2489 


Quinniipiac Ck>., 

New York Olty. 


Mohawk fertili- 
zer. 


Cuba. 


2500 


Quionipiac Ck)., 

New York City. 


Market garden 
manure. 


Queens. 


2348 


Quinnipiac Co., 

New York City. 


Potato manure. 


Southold. 


2871 


Quinnipiae Co., 

New York City. 


Soluble dissolved 
bone. 


BirchtMi. 


2666 


Read Fertilizer Co., 

New York City. 


Dissolved bone. 


Syracuse. 


2564 
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LEciED IN Nbw York Statb During thb Spring of 1896. 
inrers and as found by chemical analyais at ihi$ Station, 





Pounds of 

lOOpoondtof 
fertlUaer. 


Poands of 

phorio iMeUl In 

100 pounds of 

fertlUsw. 


Pounds of toUl 

100 pounds of 
fMtUlaer. 


Pounds ol wfttor- 

InlOOpoiuMlsor 
fsrfittflcr. 


Onaraoteed. 
Found. 


1.03 
1.80 


8 
8.56 




1 
1.86 


14.36 


Ooaranteed. 
Fooud. 


1.65 
1.86 


9 

8.74 


10 
12.20 


2 
2.25 


Below guarantee. 


0.26 






■ 

(Juaranteed. 
Fonnd. 


2.48 
2.67 




20 
22.64 




4.98 




Guaranteed. 
Poand. 


1.03 
1.37 


8 
9.09 


10.76 


2 
2.14 


Onaranteed. 
Fonnd. 


3.30 
3.13 


8 
2.84 


6 
6.29 


3 
8.66 


Onaranteed. 
F6iind. 


1.64 
1.72 


9 
9.01 


10 
12.20 


1 
1.81 


Guaranteed. 
Fonnd. 


0.82 
0.97 


7 
7.78 


8 
9.26 


1 
1.17 


Guaranteed. 
Found. 


3.30 
4.02 


8 
8.89 


9 

11.09 


7 
7.52 


Guaranteed. 
Pound. 


2.60 
2.65 


6 
5.00 


7 
8.52 


6 
6.33 


Beiow guarantee. 


0.40 




Guaranteed. 
Pound. 




12 
14.60 


13 
16.66 








Guaranteed. 
Found. 




12 
11.09 


14 
18.85 








Below guarantee. 


0.91 
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Report of thb Chbmibt of the 



Results of Analyses of Commercial Fertilizers Col- 
Compoaition of fertiHzers as fjuaranteed by manvfao- 



MANUFACTUKBR. 


Trade name or brand. 


LocaUty wh«re 
•ample was takML 


s 

if 


Read Fertiliser Oo., 

New York City. 


High grade far- 
mers* friend 
fertilizer. 


Peconic. 
Mattituck. 


2388 
2393 


Read Fertilizer Oo., 

New York City. 


Fish and potash. 


Syracuse. 


2568 


Read Fertilizer Ck)., 

New York Oity. 


Nitrate of soda. 


Syracuse. 


2661 


Read Fertiliser Oo., 

New York Oity. 


Potato special. 


Syracuse. 


2565 


Read Fertiliser Oo., 

New York City. 


Practical potato 
special. 


Fayetteville. 
Philadelirtiia. 


2566 
2723 


Read Fertilizer Co., 

New York City. 


Standard fertili- 
zer. 


Mellinyille. 


2604 


Read Fertilizer Oo., 

New York City. 


Sylvlnit 


Syracuse. 


2563 


Read Fertilizer Oo., 

New York City. 


Vegetable and 
vine fertilizer. 


Syracuse. 
Bainbridge. 


2567 
2691 


John 8. Reese & Co., 

BalUmore, Md. 


Challenge crop 
grower. 


Binghamton. 


2697 


John 8. Reese & Oo., 

Baltimore, Md. 


Crown phosphate 
and potash. 


Cuba. 

Fort Edward. 

Binghamton. 


2494 
2681 
2696 


John 8. Reese & Co., 

Baltimore, M:i. 


Blm phosphate. 


Carthage. 


2719 
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LBOTBD IN New York State During the Spring of 1896. 
turera and tts found by chemical analysis at this Station, 





PoandB of 

lOOpoundaof 
fertUlier. 


Pottndaof 
aralUble dIkm- 
phorioaddln 
fooponndtof 

fertUlxar. 


Pounds of total 

pbotphorto Add in 

lOOponndtoC 

fartUlcer. 


Pounds of water- 
In 100 poondi of 
fertUlaer. 


Guaranteed. 
Found. 


3.80 
3.51 


7 
7.85 




7 
7.21 


9.04 


Goaranteed. 
Found. 


2.47 
2.52 


4 
5.17 




4 
4.38 


e.64 


Guaranteed. 
Found. 


14.80 
15.50 














Guaranteed. 
Found. 


2.47 
2.47 


7 
7.34 


8 
7.95 


10 
10.13 


(iuarantecMl. 
Found. 


0.82 
1.13 


4 
4.66 


6 
5.34 


8 
8.18 


Guaranteed. 
Found. 


0.82 
0.00 


8 
8.39 


10 
9.53 


4 
4.18 


Guaranteed. 
Found. 








15 
17.54 








Guaranteed. 
Found. 


1.65 
1.96 


6 
7.01 


7 
7.84 


8 
8.88 


Guaranteed. 
Found. 


0.82 
1.07 


8 
9.68 




2 
2.57 


10.94 


Guaranteed. 
Found. 




12 
13.84 


13 
14.93 


2 
1.82 




Guaranteed. 
Pound. 




14 
15.38 






16.17 
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Bbport of thb Chbmist op thb 



Results of Analyses of Gommbrcial. Fsrtilizbrs Col- 
Composition of fertilizers as guaranteed by manufac- 



MANUFACTURBR. 


Trade name or brmnd. 


sample w«s taken. 


1 


John 8. Reese & Co., 

BftUimoce, Md. 


Pilgrim fertilijser. 


Fort Bdward. 
Bingrbanaton. 


2629 
2702 


John 8. Reese & Go., 

Baltimore, Md. 


Potato phos- 
phate. 


Cuba. 


2495 


John 8. Reese & Go., 

BttlUmore, Md. 


Potato special. 


Fort EWward. 


2630 


L. Sanderson, 

New HsTen, Conn. 


Early cabbagi 
fertilizer. 


Jamaica. 


2335 


L. Sanderson, 

New Haven, Conn. 


Early potato fer- 
tiliser. 


Jamaica. 


2336 


S<^aal Bros., 

Brlc, Pa. 


Pure ground 
bone. 


Dunkirk. 


2528 


M. L. Shoemaker & Co., 

Philadelphia, Pa. 


Bone meal. 


Riverbcad. 


2389 


M. L. Shoemaker & Co., 

Pliiladelpbia, Pa. 


Superphosphate. 


Greenport 


2367 


M. L. Shoemaker & Co., 

Philadelphia, Pa. 


Superphosphate 
for potatoes. 


Greeniwrt. - 


2368 


Isaac Smith, 

Stockport, N. Y. 


Dissolved bone. 


Columbiaville. 5 


»14 


Isaac Smith, 

Stockport, N. Y. 


Ground bone. 


Columl)!aville. 2 


615 
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LECTED IN New York State During the Spring op 1896. 
turns and as found hy chemical analpsia at this Station, 





PooiuU of 

Bltrogenln 

lOOpouBdnrf 

fertUUer. 


iouiidsof 
available phoa- 
phoiic add In 
JUO pounds of 

fertlUzer. 


Pound! of total 

phoBDhoric add In 

100 pounds of 

fertilizer. 


Pounds of water- 

in 100 pounds of 
fertlUser. 


Guaranteed. 
Found. 


1.23 
1.39 


6.50 
8.93 


7.60 
14.43 


8 
3.15 


Guaranteed. 
Found. 


2.06 
1.70 


8.50 
9.03 


9.50 
11.65 


6 
5.18 


Below guarantee. 


0.36 


0.82 


Guaranteed. 
Found. 


2.88 
3.41 


6.50 

7.58 




7.50 
7.89 


8.64 


Guaranteed. 
Found. 


4.11 
3.38 


5 
7.23 


8 
9.82 


5 
5.42 


Belo»w guarantee. 


0.73 




Guaranteed. 
Found. 


7.40 
6.57 


5 
6.50 


8 
9.20 


5 
5.25 


Belo'W guarantee. 


0.83 




Guaranteed. 
Found. 


2.47 
4.09 




20 
21.70 




7.53 




Guaranteed. 
Found. 


4.12 
5.51 




20.50 
21.10 




7 






Guaranteed. 
Found. 


2.47 
2.88 


9 
9.11 




4 
4.97 


13.40 


Guaranteed. 
Found. 


2.47 
2.92 


8 
7.84 


11 
13.48 


6 
7.02 


Guaranteed. 
Found. 


3.24 
4.22 


12.39 
9.33 


16.37 
15.96 






Below guarantee. 


3. cm; 




Guaranteed. 
Found. 


2.28 
3:78 




16 
17.25 




6.60 
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Bbpobt of thb Chemist of thb 



Bbsults of Analybbs of Commbrcial Fbbtilizbrs Col.- 
Compoaition of fertilizers as guaranteed by manufac- 



MANUFACTURER. 


Trade name or brand. 


LocaUty where 
•ample waa taken. 




Isaac Smith, 

Stockport, N. Y. 


Potato fertilizer. 


ColnmbiaTiUe. 


2613 


Isaac Smith, 

Stockport, N. Y. 


Superphosphate. 


Oolumbiaville. 


2C12 


Standard Fertilizer Co., 

Boston, Mass. 


"A" brand. 


Bailston Spa. 


2G45 


Standard Fertilizer Co., 

Boston, Mass. 


Bone and potash. 


Carthage. 


2722 


Standard Fertilizer Oo., 

Boston, Mass. 


Guano. 


Rhinebeck. 
Bailston Spa. 


2475 
2r;44 


Standard Fertilizer Oo., 

Boston, Mass. 


Potato and tobac- 
co fertilizer. 


Bailston Spa. 


2r»4G 


Sterling Oil Co., 

Promised Land, L. I. 


Fish scrap. 


Riverhead. 


2421 


H. Stappenbeck, 

Utica, N. Y. 


Bone meal. 


Utica. 


2706 


H. Stappenbeck, 

Utica, N. Y. 


Home trade bono 
superphos- 
phate. 


Utica. 


27115 


H. Stappenbeck, 

Utica, N. Y. 


Hop, fruit and 
vegetable ferti- 
lizer. 


Utica. 


2707 


Swift & Co., 

Chicago, in. 


Bone and potash. 


Cuba. 
FayeKeville. 


2401 
2.5G0 
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LKCTKD IN New York State During the Spring of 1896. 
tunrs and as found hy chemical analysis at this Station. 





PoandB of 

nitrogen In 

100 pounds of 

fertilizer. 


1 Pounds of 

.^available pbos- 

u pborlc acid iu 

lUU pouudtt uf 

fertlllEer. 


Pounds of total 

phosphoric acid In 

lOOpoundsof 

ferUllcer. 


Pounds of wat«r- 

solnble potash 

in 100 pounds of 

fertUlMT. 


(Juaratfteed. 
FouiHl. 


2.46 
2.58 


5.67 
5.48 


7.84 
8.06 


6.53 
4.81 


Below guarantee. 


1.72 


Guaranteed. 
Found. 


2.68 
2.64 


6.51 
6.34 


9 

8.80 


1.91 
1.00 


Below guarantee. 


0.22 


Guaranteed. 
Found. 


0.82 
1.38 


7 

8.12 


9 
10.37 


1 
2.00 


Guaranteed. 
Found. 




8 
11.09 


10 
14.18 


2.50 
2.04 




Below guarantee. 


0.46 


Guaranteed. 
Found. 


1 
1.37 


8. 
8.19 


10 
10.25 


2 
2.25 


Guaranteed. 
Found. 


2.05 
2.28 


8 
8.73 


9 
11.93 


3 
3.24 


Guaranteed. 
Found. 


8.20 
8.21 




6 
6.66 




3.36 




Guaranteed. 
Found. 


3.29 
4.15 




19 
19.95 




7.85 




Guaranteed. 
Found. 


2.05 
2.59 


10 
10.60 




2 
2.74 


12.06 


Guaranteed. 
Found. 


2.05 
2.25 


9 
10.36 




6 
6.68 


. nil. !_.... 

11.95 


Qnaranteed. 
Found. 


2 
2.65 




24.50 
24.90 


3 


6.76 


3.32 



13 
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Report of the Chemist of the 



Bbsults of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufac- 



MANUFACTURER. 


fTrade name or brand. 


Locality where 
•ample was takeo. 


i 
If 


Swift & Co., 

Chicago, lU. 


Bone tankage and 
potash. 


Cuba. 
Fayetteville. 


2492 
2559 


Bwlf t & Co., 

Chicago, 111. 


Ground steamed 
bone. 


Westfield. 
Oneonta. 


2514 
2680 


Swift & Co., 

Chicago, 111. 


Pure bone tank- 
age. 


Fredonla. 


2536 


Swift & Co., 

Chicago, lU. 


Pure raw bone 
meal. 


Cuba. 

Westfleld. 

Oneonta. 


2490 
2513 
2679 


I. P. Thomas & Son, 

Philadelphia, Pa. 


Farmer's choice 
bone phos- 
phate. 


Calyerton. 


2418 


I. P. Thomas & Son, 

Philadelphia, Pa. 


Potato fertilizer. 


Orient 


2377 


I. P. Thomas & Son, 

Philadelphia, Pa. 


Potato manure. 


Greenport. 
Blngibamton. 


2872 
2700 


I. P. Thomas & Son, 

Philadelphia, Pa. 


Potato and toma- 
to manure. 


Blnghamton. 


2701 


I. P. Thomas & Son, 

Philadelphia, Pa. 


S. C. phosphate 


Blnghamtou. 


2694 


I. P. Thomas & .Son, 

Philadelphia, Pa. 


Tip top raw bone 
superphos- 
phate. 


Blnghamton. 


2698 


E. Tuthlll & Son, 

Promised Land, L. I. 


Cutchogue club 
ferUllzer. 


Cutchogue. 


2892 



Digitized by 



Google 



Nbw Yoek Ageioultural Experiment Station. 



195 



L.ECTBD IN New York State During the Spring of 1896. 
turers and as found by chemical analyaia at this Station. 



1 


Pounds of 
nitrogen m 
100 poonds of 

ferUllxer. 


Pounds of 

available phoe- 

ph^cacidln 

100 pounds of 

fertlllxer. 


Pounds of total 

phosphoric add In 

100 pounds of 

fertUlser. 


Pounds of water- 

^^f^SteS?**' 


Guaranteed. 
Found. 


4.94 
4.67 




17 
15.78 


6 
5.53 


6.58 


Below guarantee. 


0.27 


0.47 


Coaranteed. 
Fonnd. 


3.25 
2.85 




23.75 
25.89 




9.35 




Below guarantee. 


0.40 




Guaranteed. 
Found. 


4.94 
5.73 




17 
16.06 




6.24. 




Guaranteed. 
Found. 


3.75 
4 




23 
25.10 




6.19 






Guaranteed. 
Found. 


1.64 
1.64 


9.50 
9.78 


10 
11.47 


2 
3.82 


Guaranteed. 
Found. 


3.30 
4.35 


6 
6.38 


6.25 
6.38 


10 
10.96 


Guaranteed. 
Found. 


2.47 
2.48 


9 
9.11 


10 
10.44 


6 
6.01 


Gnaranteed. 
Found. 


2 
2.84 


9 
4.59 


10.50 
5.66 


6 
6.68 


Below guarantee. 


4.41 




Guaranteed. 
Found. 




13 
13.85 


14 
15.95 




' 




Guaranteed. 
I'\)und. 


2.47 
2.97 


10 
11.22 


13 
12.23 


2.75 
3.51 


Guaranteed. 
Found. 


4.12 
4.38 


8 
7.22 




10 


8.23 


10.13 


Below guarantee. 


0.78 
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Report of the Chemist of the 



Results of Analyses of Gommbbcial Fbbtilizbbs Col- 
CompoHtUrti of fertilizers as guaranteed by mcMufao- 



MANUFACTIJRER. 


Tradename or brand. 


LocaUt7 where 
sample was taken. 


1 


E. TuthlU & Son, 

Promised Land, L. I. 


B. T. & Oo/s spe- 
cial. 


Southold. 


2387 


E. Tuthlll & Son, 

Promised Land, L. I. 


Kainit. 


Baiting Hoi- 
low. 


2419 


E. TutbiU & Son, 

Promised Land, L. I. 


Jones* special po- 
tato. 


Promised 
Land. 


2435 


E. TuthiU & Son, 

Promised Land, L. I. 


Nitrate of soda. 


Jamesport. 


2414 


E. Tuthlll & Son, 

Promised Land, L. I. 


No. 1 fertilizer. 


Promised 
Land. 


24S4 


B. Tuthlll & Son, 

Promised Land, L. I. 


No. 2 fertilizer. 


Promised 
Land. 


2432 


E. Tuthlll & Son, 

Promised Land, L. I. 


No. 3 fertilizer. 


Promised 
Land. 


2430 


E. Tuthlll & Son, 

Promised Land, L. I. 


No. 4 fertilizer. 


Promised 
Twind. 


2433 


E. Tuthlll & Son, 

Promised Land, L. I. 


Reeve special 


Mattltuck. 


2412 


E. Tuthlll & Son, 

Promised Laud, L. I. 


Riverhead Club 
fertilizer. 


Greeii(K>rt. 
Promised 
Tiand. 


2373 
2436 


E. TuthiU & Son, 

Promised Land, L. I. 


Special fertilizer. 


Mattltuck, 


2400 
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lbgtbd in New York State During the Spring op 1896. 
turers and as found by chemical analysis at this Station. 





Ponnds of 

nitrogen In 

lOOpoundBof 

ferUlixer. 


Pounds of 
avaUable phos- 
phoric acid in 
100 pounds of 

fertilizer. 


Pounds of total 

phosphoric acid In 

100 pounds of 

ferUlizer. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertiliser. 


Ouaranteed. 
Found. 


4.12 
4.05 


8 
5.85 




10 
12.24 


7.57 


Below guarantee. 


2.15 




Gnaranteed. 
Found. 








12 
11.70 








Below gnarantee. | 


0.30 


rSnarflnfAoH 1 A 1*> \ Q 




10 
9.84 


Found. 


3.81 


8.08 


8.85 


Below guarantee. 


0.81 




Guaranteed. 
Found. 


15.50 
15.48 














Guaranteed. 
Foniid. 


4.12 
4.91 


8 
7.11 




10 
9.85 


8.18 


Below guarantee. 


0.89 




Guaranteed. 
Found. 


4.12 
4.03 


5 
4.08 




7 
8.12 


5.62 


Below guarantee. 


0.92 




Gnaranteed. 
Found. 


3.80 
3.88 


7 
6.39 




9 
9.28 


7.30 


Below guarantee. 


0.61 




Guaranteed. 
1^'ound. 


3.30 
3.36 


7 

6.74 




7 
7.74 


7.50 


Below guarantee. 


0.26 




Guaranteed. 
Found. 


2.47 

ir2i 


10 
10.20 




6 
7.12 


10.96 


Below guarantee. 


0.26 




Guaranteed. 
Found. 


4.12 
4.38 


8 
7.91 




10 
10.21 


8.79 


Guaranteed. 
Found. 


4.12 
4.17 


8 
5.29 




10 
10.55 


7.53 


Below guarantee. 


2.71 
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Bbport of the Chixmist of the 



Results of Analyses of Commbecial Fertilizers Col- 
Composition of fertilizers as guaranteed hy manufac- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
•ample was taken. 


Sd 


E. Tuthill & Son, 

Promised Land, L. I. 


Wines and Lup- 
ton speciaL 


Promised 
liand. 


2431 


Ty«ert-AUen PertiMzer Ck>., 

Philadelphia, Pa. 


Cabbage manure. 


Hollis. 


2346 


Tygert-AUen Fertilizer Ck>., 

Philadelphia, Pa. 


Potato manure. 


HoUis. 


2347 


Ty«ert-Allen Fertilizer CJo., 

PhUadelpbia, Pa. 


Ten per cent, 
guano. 


Hollis." 


2345 


M. B. Wheeler & Ck)., 

RwUand, Vt. 


Corn fertilizer. 


CobleskiU. 


26G0 


M. E. Wheeler & Ck)., 

BuUand, Vt. 


Electrical dis- 
solTed bone. 


Cobleskill. 


2658 


M. B. Wheeler & Co., 

Rutland, Vt. 


Grass and oats 
(fertilizer. 


CobleskiU. 


2659 


M. B. Wheeler & Co., 

RuUand, Vt. 


Potato manure. 


CobleskiU. 


2673 


M. B. Wheeler & Co., 

Rutland, Vt. 


Royal wheat 
grower. 


Cobleskill. 


2661 


WlUiamB & Clark Fertilizer Co., 

New York City. 


Dissolved bone 
and potash. 


Bainbridge. 


2690 


WilMams & Clark Fertilizer Co., 

New York City. 


Potato phosphate. 


Jamaica. 

Riverhead. 

Stuyvesant 


2381 
2390 
2622 
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LECTBD IN Nbw York Statb During thb Spring of 1896. 
lMr<^rt and as fowid bp chemical analysis at tMs Station. 





Poondtot 
nitrogen In 
100 pounds of 

fertUiser. 


Pounds of 

ATaUablepbos- 

phorio add In 

lOOpoondaof 

fsrtUlaer. 


Pounds of total 

phospborloaoldin 

lOOpoondsof 

fertlllaer. 


Pounds of watsr- 

inlbopbondsof 
fertUlMr. 


GuaraiKteed. 
Found. 


4.12 
3.19 


8 
8.16 




10 
10.51 


8.80 


Below guarantee. 


0.93 




Gnaranteed. 
Foond. 


3.30 
3.38 


7 

8.28 




5 
5.37 


8.67 


Guaranteed. 
Found. 


3.30 
3.33 


6 
7.43 


9 
8.15 


9 
8.69 


Below guarantee. 


0.31 


Guaranteed. 
Found. 


7.40 
7.40 


6 

6.19 


8 
7.24 


5 
5.31 


Guaranteed. 

FOUDd. 


1.64 
1.85 


8 
10.23 


9 

11.68 


2 
2.33 


Guaranteed. 
Found. 




13 
14.22 


15 
15.82 








Gnaranteed. 
Found. 




11 
10.60 


12 
13.24 


2 
2.43 






Below guarantee. 


0.40 




Guaranteed. 
Pound. 


2.05 
2.18 


8 
7.85 


9 
10.88 


3.25 
3.90 


Guaranteed. 
Found. 


0.82 
0.94 


8 
11.42 


9 
12.53 


2 
2.52 


Goaranteed. 
Pound. 


2.50 
2.74 


6 
6.09 


7 

8.50 


6 
6.05 


Goannteed. 
Found. 


2.47 
2.74 


6 
6.09 


7 

8.52 


6 
6.06 
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BbPOBT of THE! GHBMIST OF THB 



Bbsults of Analysbs of Commdrcial Fertilizers Col- 
Composition of fertilizers as guaranteed hy tnanufae- 


r 


MANUFACTURER. 


Trade name or brand. 


Locality where 
sample was taken. 


1 


Williams & Clark Fertilizer Ck)., 

New York City. 


Ppoliftc crop pro- 
ducer. 


Hudson. 
Balnbrldge. 


2600 
2689 


WHliamR & Clark FerUlizer Co., 

New York City. 


Royal bone phos- 
phate. 


Jamaica. 
Hudson. 
Balnbrldge. 


2332 
259S 
2688 


Williams & Clark Fertilizer Co., 

New York City. 


Special for corn. 


Rhinecliff. 


2597 


Zell Fertilizer Co., 

Baltimore, Md. 


Economizer. 


WestfieW. 


2519 


Zell Fertilizer Co., 

Baltimore, Md. 


Fruit tree in- 
vlgorator. 


Westfleld. 


2524 


ZeU Ferttllzer Co., 

Baltimore, Md. 


Genesee fertili- 
zer. 


Westfield. 


2522 


Zell Fertilizer Co., 

BalthDore, Md. 


Pure dissolved an- 
imal bone. 


Westfleld. 


2520 


Zell Fertilizer Co., 

Baltimore, Md. 


Special compound 
for potatoes. 


Westfleld. 


2523 


Zell Fertilizer Co., 

Baltimore, Md. 


Sulphate of pot- 
ash. 


Westfleld. 


2521 


Zell Fertilizer Co., 

Baltimore, Md. 


Wilson's special 
No. 2. 


LeRoy. 


•2184 


ZeU Fertilizer Co., 

Baltimore, Md. 


Wilson's speclAl 
No. 3. 


Sast AToa 


•2295 



* Corrected from Bulletin 96. 
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LECTBD IN Nbw Yoek Statb Dubing thb Spbing OP 1896. 
iurers and as found by chemical analysis at this Station, 





Ponndi of 

nitrogen in 

100 pounds of 

fcrUUser. 


Poanda of 
ATaiUMe pho«- 
phorio add in 
100 pounds of 

ferlUlser. 


Poonda of total 

phosphorio acid in 

100 pounds of 

fertUlser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlser. 


Guaranteed. 
Found. 


0.82 
1.06 


6 
6.72 


7 
9.21 


1 
1.31 


Guaranteed. 
Found. 


1.05 
1.40 


7 

8.32 


8 
10.91 


2 

2.08 




3.96 
4.02 


8 
8.49 




7 


Guaranteed. 
Found. 


10.50 


7.41 


Goaranteed. 
Found. 


0.82 
1.06 


9 

10.17 


11 
12.24 


2 
2.27 


Goaranteed. 
Found. 




10 
10.30 


12 
12.64 


8 
7.72 


Be^ofw guarantee. 




0.28 


Guaranteed. 
Found. 


2.05 
2.08 


8 
9.30 


10 
11.03 


2 
2.26 


Guaranteed. 


1.65 
1.90 


14 
15.74 


15 

16.24 




Found. 




Guaranteed. 
Fonnd. 


2.45 
2.55 


8 
9.19 


10 
10.33 


4 
4.54 


. 

Guaranteed. 
Found. 








26 








26.22 


Guaranteed. 
Found. 




10 

9.88 


12 
12.86 


4 


' 


4.45 


Gnaraofteed. 
Found. 




14 
14.29 


15 
15.71 
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Report op the Ghe>mist of the 



Results of Analyses of Commercial Fertilizers Col- 
« Composition of fertilizers as guaranteed by manufac- 



MANUFACTURER. 


TTrade name or brand. 


Locality where 
sample waa taken. 


1 


Not given. 


Newbold's profit- 
able business 
fertilizer. 


Southold. 


2369 


Not giyen. , 


Newbold's sum- 
mer King ferti- 
lizer. 


Southold. 


2370 


Not given. 


Wells & Hudson's 
high grade fer- 
tilizer. 


Riverhead. 


2391 


Not given. 


Clark's harmony. 


Laona. 


2547 


Not given. 


RusselVs pota/to 
manure. 


Jamaica. 


2828 
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L.ECTED IN New York State During the Spring of 1896. 
titt'vrs and us found by chemical analysis at this !^tation. 





Pounds of 

100 pounds of 
ferUliser. 


Founds of 
available phos- 
phoric add in 
100 pounds of 

fsrtlliMr. 


Pounds of total 

100 pounds of 
fertiliser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUiser. 


Guaranteed. 
Foand. 


3.29 
3.30 


7 

7.81 


9 

11.84 


6 
6.18 


Guaranteed. 
Found. 


3.29 
3.13 


9.28 


9 
11.44 


7 
6.47 


Below guarantee. 


0.53 


Guaranteed. 
Found. 


3.29 
3.46 


7 
9.43 


9 
11.09 


7 
7.24 


Guaramteed. 
Found. 


0.82 
0.95 


9 
9.83 


10 
11.29 


2.25 
2.46 


Guaranteed. 
Found. 


3.70 
3.79 


7.50 
7.84 




7 
7.59 


9.75 
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VII. EEPORT OF ANALYSES OF COMMERCIAL FER- 
TILIZERS FOR THE FALL OF 1896.» 



SUMMARY. 



1. Samples Collected. During the fall of 1896 the Station 
collected 326 samples of commercial fertilizers, representing 261 
different brands. Of these different brands, 174 were complete 
fertilizers; of the others, 35 contained phosphoric acid and pot- 
ash without nitrogen; 17 contained nitrogen and phosphoric acid 
without potash; 26 contained phosphoric acid alone; 5, potash 
salts only; and 4, nitrogen compounds alone. 

2. Nitrogen. The 174 brands of complete fertilizers contained 
nitrogen varying in amount from 0.51 to 6.30 per cent and aver- 
aging 1.82 per cent. The average amount of nitrogen fonnd by 
the Station analysis exceeded the average amount guaranteed 
by 0.11 per cent, the average guaranteed being 1.71 per cent and 
the average found being 1.82 per cent. 

In 124 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the amount guaranteed, the excess 
varying from 0.01 to 2.11 per cent and averaging 0.26 per cent. 

In 50 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 1.98 per cent and averaging 
0.14 per cent. In 39 cases, the deficiency was less than 0.25 per 
cent; in eight cases, less than 0.50 and over 0.25; in one case, it 
was over 0.50 and below one per cent; and in two cases, it was 
over one and below two per cent. 

3. Available Phosphoric Acid. The 174 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 3.22 to 15.70 per cent and averaging 8.54 per cent The 
average amount of available phosphoric acid found by the Sta- 
tion analysis exceeded the average amount guaranteed by 0.72 
per cent, the average guaranteed being 7.82 per cent and the 
average found being 8.54 per cent. 



• PubUshed also m Bulletlo No. It6. 



Digitized by 



Google 



New York Agricultural Experiment Station. 205 

In 120 brands of complete fertilizers, the amount of available 
phosphorio acid found was above the amount guaranteed, the 
excess varying from 0.02 to 4.33 per cent and averaging one per 
cent. 

In 52 brands, the available phosphoric acid was below the 
guaranteed amount, the deficiency varying from 0.01 to 2.10 per 
cent and averaging 0.46 per cent. In 25 of these cases, the de- 
ficiency was below 0.25 per cent; in 10 cases, it was above 0.25 
and below 0.50 per cent; in 12 cases it was above 0.50 
below one per cent; in one case, it was above two and below 
three per cent. 

4. Potash. The complete fertilizers contained potash varying 
in amonnt from 0.36 to 14.65 per cent and averaging 4.16 per 
cent The average amount of potash found by the Station 
analysis exceeded the average amount guaranteed by 0.18 per 
cwit, the average guaranteed being 3.98 per cent, and the average 
found being 4.16 per cent. 

In 131 brands of complete fertilizers, the amount of potash 
found was above the amount guaranteed, the excess varying 
from 0.02 to 2.36 per cent and averaging 0.52 per cent. 

In 43 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 3.98 per cent and averaging 
0.60 per cent. In 20 of these cases, the deficiency was below 
0.25 per cent; in eight cases, it was above 0.25 and below 0.50 
per cent; in six cases, it was above 0.50 and below one per 
cent; in six cases, it was above one and below two per cent; 
in two cases, it was above two and below three per cent; and in 
one case it was above three and below four per cent. 

In nine cases, the 174 brands of complete fertilizers contained 
the potash in the form of sulphate free from an excess of chlo- 
rides. 

5. The retail selling price of the complete fertilizers varied 
from |20 to f51 a ton and averaged f30.25. The retail cost of 
the separate ingredients unmized was {21.22, or |9.03 less than 
the selling price. 
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Bbport of thb Chkmist of thb 



1. NUMBBB AND KiNDS OF FbRTILIZBRS CoLLBGTBD IN 1896. 

Daring the entire year of 1896, we collected 749 samples of 
commercial fertilizers, representing 574 different brands. It is 
a matter of interest to notice to what extent dealers offer for 
sale complete fertilizers, (those containing nitrogen, phosphoric 
acid and potash), compared with those containing only one or 
two of these ingredients. It is also of interest to consider the 
different forms in which incomplete fertilizers are offered for 
sale. The following tabulated statement indicates the different 
kinds of complete and incomplete fertilizers collected during the 
year. 



1806. 


8a 




6C 


i 


Mi. 


III 

1-" 


Spring colleotion 

Fall collection 


4 

4 


13 
26 


6 
5 


21 
17 


23 
35 


246 
174 






Total for year 


8 


39 


11 


38 


58 


430 



In the spring collection 78.6 per cent of the brands offered for 
sale consisted of complete fertilizers; in the fall, 66.6 per cent; 
and, during the year, an average of 73.2 per cent. Of unmixed 
materials, phosphoric acid was offered much more largely than 
nitrogen or potash, the average for the year being about 9.5 per 
cent of all brands offered. About the same number containing 
phopphoric acid and nitrogen was found. It will be seen that 
the mixture of phosphoric acid and potash was quite largely 
used, averaging for the year about 14 per cent of all the brands 
collected. 
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2. Composition of Fertilizers Gollboted in 1896. 

Below we present a tabulated statement showing the average 
composition of the complete fertilizers collected during the year, 
together with a comparison of the guaranteed composition and 
that found by our analysis. 





Per Cnrr Qvaramtked. 


PSR CSNT FOUIID. 


















peroeni 
















found 
















abOTs 




Lowest 


Highest. 


Arerage. 


Lowest. 


HiffHest. 


Arersge. 


giuurao- 
tee. 


Fall : 
















Nitroiren 


0.41 


5.76 


1.71 


0.51 


6.30 


1.82 


0.11 


Avftibible phos- 
















phoric acid ... 


3.00 


U.OO 


7.82 


3.22 


15.70 


8.54 


0.72 


Insoloble phos- 
















phone acid ... 












2.18 




Potash 


6.35 


15 00 


3 98 


6 86 


14 65 


4 16 


18 


Spring: 
















Nitrog«ii 


0.65 


8.23 


2.35 


0.78 


7.90 


2.58 


0.23 


Available phos- 
















phoric acid ... 


3.00 


11.00 


7.43 


2.63 


11.42 


7.87 


0.44 


losolable phoe- 
















phoric acid . . . 












2.27 




Potash 


1.66 


12 66 


4 53 


6.92 


12 24 


4 93 


40 


Arerage for year: 
















Nilrogeti 






2.08 






2.27 


0.19 


Arailable vhos- 
















phoric acid ... 






7.59 






8.15 


0.56 


Insoluble phos- 
















phoric acid... 












2.23 




Potash 






4.30 






4.61 


0.31 
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BSPORT OF THB GhDMIST OF THB 



In the following tabnlated statement we give the composition 
of the different kinds of incomplete fertilizers included in our 
year's collection: 



CHEMICAUB AND IN- 


Feb Cbmt auiRANnxD. 


P*R Cent Fouhd. 


Average 
perc«ii 


COMPLETE FEB- 
TILIZEB8. 


Lowest. 


Higfaeit. 


Arentse. 


Lowest 


Highest. 


Average 


fouod 
above 
guaran- 
tee. 


Nitrogen in 
Nitrate of soda.. 
Dried blood .... 


14. 3& 
4.94 


15.r.0 
12.35 


15.06 
8.44 


13.82 
3.94 


15 59 
13.94 


15.05 
8.78 


""OM 


Dissolved phos- 
phates. 
Phosphoric aoid. 

Ayailable 

Insoluble 


8.0Q 


16.00 


13.22 


8.92 


16.88 


13.78 
1.44 


0.56 
















Potash in 
Kainit 


11.00 
50.00 
16.00 
26.00 


12.42 
50.00 
18.80 
49.24 


11.77 
50.00 
16.90 
37.62 


11.70 
50.25 
17.54 
26.22 


13.43 
52.52 
18.57 
49.20 


12.52 
51.38 
18.05 
37.71 


0.75 


Muriate 

Sylvinlte 

Sulphate 


1.38 
1.15 
0.09 


Fish S3rap. 

Nitrogen 

Phos]^oric acid. 
Bone meal and 
tankage. 

Nitrogen 

Phosj^oric aoid. 


8.20 
6.00 

1.23 
7.00 


8.23 
6.00 

5.00 
25.00 


8.21 
6.00 

2.82 
18.66 


8.21 
6.66 

1.40 
11.11 


8.64 
7.51 

5.73 
31.39 


8.43 
7.08 

3.41 
20.55 


0.22 
1.08 

0.59 
1.89 


Mixtures contain- 
ing phosphoric 
acid: 

Available 

Insoluble 


5.00 


13.00 


10.10 


5.41 


14.26 


10.86 

• 2.00 

3.32 


« 0.76 


Potash ......... 


1.00 


10.00 


3 30 


1.04 


11.38 


02 











An examination of the foregoing tables shows that commercial 
fertilizers, both complete and incomplete, have an average com- 
position exceeding the guaranteed composition. In some special 
cases there were marked deficiencies. One sample called " pure 
dried blood" was guaranteed to contain only 4.95 per cent of 
nitrogen and was found to contain less than four per cent. How 
serious this case was, we realize when we remember that good 
dried blood should contain 10 per cent or more of nitrogen. 
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3. Comparison of Sslung Prigb and Gommbroial Valuation. 

Giying to the different constituents the yalues assigned for 
mixed fertilizers, 14 cents a pound for nitrogen, 5^ cents a 
pound for available phosphoric acid, 2 cents a pound 
for insoluble phosphoric acid and 4^ cents a pound for pot- 
ash, we can calculate the commercial valuation, or the price, 
at which the sei>arate unmixed materials contained in one ton of 
fertilizers, having the composition indicated in the table on page 
207 could be purchased for cash at retail at the seaboard. Know- 
ing the retail prices at which these goods were offered for sale, 
we can also readily estimate the difference between the actual 
selling price of the mixed goods and the retail cash cost of the 
unmixed m^tterials; the difference covers the cost of mixing, 
freights, profits, etc. We present these data in the following 
table, including only complete fertilizers. 



Ck>nim6rcUU Taluatlon of 
complete fertUisen. 



i 



4i 

I 

s 



SelliDg prioe of one ton of 
complete f eriiUxer. 



i 

3 



I 




1896. 
Average for year. 



Sprioff . 
Fal" 



$11 87 
12 56 



$32 72 
35 87 



$21 22 
19 10 



$21 00 
20 00 



$46 00 
51 00 



$30 25 
27 80 



$9 03 
8 70 



$20 41 



$29 24 



$8 83 



In the following tabulated statement, we give a comparison of 
the selling price and commercial valuation for the various incom- 
plete fertilizers collected during the year, using the prices pre- 
viously given as our basis of calculation. 
14 
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Bbport or THB Chesmist of thb 





Oomf BROIAL VALDATIOir. 


SSLUMO PBICS. 


increase 
of ■elliBff 
price over 
commer- 
cial TSlu- 
tion. 


oukmioals and 
incx>mplbtb 

FEBTILIZEB8. 


Lowest. 


Hlfthest. 


▲Tcn^e. 


Lowflst 


Highest. 


▲renge. 


Nitrate of lodA.... 

Dried blood 

DiMolred phos- 
phates.... ...... 


$37 31 
11 03 

10 40 
10 53 
45 22 
15 79 
26 22 
29 65 

24 67 

933 

5 66 


$42 10 
39 03 

18 67 
12 09 
47 26 
16 71 
49 20 
31 86 

35 98 

24 86 

838 


$40 64 
24 58 

15 73 
11 27 
46 24 

16 25 
37 71 
30 75 

29 76 

15 73 

7 02 


$40 00 
25 00 

13 50 

14 00 
39 00 
17 00 
33 50 

23 00 

24 00 

16 00 
11 00 


$45 00 
30 00 

26 00 
17 00 
40 00 
20 00 
46 50 
24 50 

36 00 

32 00 
12 00 


$43 00 
27 50 

18 87 
15 00 

39 50 
18 50 

40 00 
23 75 

30 20 

22 20 
ai 50 


$2 36 

2 92 

3 14 


Kminit 


3 73 


Muriate of potash. 
SjlTinite 


6 74* 
2 25 


Salphateof potash. 

Fish scrao 

Bone-meal and 
tankage. ........ 


229 
7 00- 

44 


Mixtures contain- 
in^r pbosphorio 
acid and potash . 

Wood-ashes 


6 47 

4 iS 



4. Cost op One Pound op Plant-Food in Dippbbknt Materials 
AS Purchased by Consumers. 

It is a matter of importance to see how much a pound of plant- 
food costs the purchaser in different materials. The data con- 
tained in the table following are obtained from the preceding 
tables. 

In reference to nitrogen, it will be noticed that its price in com- 
plete fertilizers varied from 11.5 to 43.4 cents a pound and aver- 
aged 20.2 cents for the goods collected during 1.896. It is also 
noticeable that in unmixed materials, the average price varies 
from 10.9 in fish scraps to 15.6 cents in dried blood. The varia- 
tion of price between lowest and highest was less in nitrate of 
soda and fish scraps than bone-meal, tankage, or dried blood. 

In regard to available phosphoric acid, the price of one pound 
varied in the goods collected during the year from 4.5 to 17 cents 
and averaged nearly 8 cents. The price was less in the dissolved 
or acid phosphates, averaging 6.6 cents. The total phosphoric 
acid in bone-meal and tankage cost 5.6 cents a pound and in fish 
scraps, 4.1 cents. In mixtures of acid phosphates and potash 

^Commercial raluAtioii greater than price paid. 
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salts, the available pbospohric acid cost the consumer nearly as 
much as in the complete fertilizers. In wood-ashes the phos- 
phoric acid cost most, 8.6 cents a pound. 

In complete fertilizers potash cost from 3.7 to 14 cents a pound 
and averaged 6.5 cents, and nearly as much in the acid phosphate 
and potash mixtures. The least cost was in case of high-grade 
muriate which cost 3.8 cents a pound. The highest price paid 
was 8.6 cents a pound for the potash in wood-ashes. 

A careful study of the following table emphasizes two points: 
(1) That the variation of cost of a pound of plant-food in com- 
plete fertilizers is very wide, the highest price paid being over 
three times as much as the lowest price paid; and (2) that there 
ia a marked difference in the cost of plant-food between complete 
and unmixed fertilizers in favor of the unmixed forms. 

Prom the data contained in the two preceding tables, we calcu- 
late the cost of the different ingredients to the consumer pur- 
chasing at the prices paid. 
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Bbpobt of thb Ohsmist of the 



Cost of Ons Pound of Plakt-Food to CoxbUMEa. 



Nitrogen in complete fertilizers. 

BpriDg goods 

Fall goods 

Average for year 

Bone-meal and tankuge 

Dried blood 



Fish scrap. 
Nitrate ol soda. 



Phosphoric acid in 
tilizers. 
Spring goods. 
Available 



complete fcr- 



In soluble 
FaU goods. 

Available 

Insoluble 

Average for year. 

Available 

Insoluble 

Di8solve<1 phosphates. 

Available 

Insoluble 

Fish-scrap 

Bone-meal and tankage 
Phosphoric acid and potusb 
mixtures 

Available 

Insoluble 

Wood-ashes 

Potash in complete fei tilizers. 

Spring goods 

Fall goods 

Average for year 

Eaiuit 

Muriate of potash 

Sulphate of polash 

Sylvinite 

Wood-ashes 

Potash and phosphoric acid 
mixtures 



Lowest. 



Cents. 

11.5 
13.3 



10.5 
10.8 
10.8 
13.1 



4.5 
1.6 

5.2 
1.9 



4.5 
1.6 
4.0 
4.3 



5.0 
1.8 
6.6 

3.7 

4.3 



5.6 
3.7 
4.7 
4.9 
6.6 

4.0 



Highest. 



Cents. 

35.4 
43.4 



2.L9 
31.8 
10.9 
16.3 



13.9 
5.0 

17.0 
6.2 



12.2 
4.4 
4.2 

y.7 



12.4 

4.5 

10.6 

11.4 
14.0 



6.3 
4.0 
6.4 
5.4 
10.6 

10.1 



Averag''. 



Cents. 

20 

20.4 

20.2 

13.8 

15.6 

10.9 

14.3 



7.9 
2.9 

8.0 
2.9 

7.93 
2.9 

6.6 
2.4 
4.1 
5.6 



7.8 
2.8 
8.6 

6.4 
6.6 
6.5 
6.0 
3.8 
5.5 
5.1 
8.6 

6.3 



5. Commercial Names used for Phosphoric Acid in 
Fertilizers. 

Of the 39 samples containing only phosphoric acid, threie were 
called dissolved bone-black. The remaining 36 samples were 
sold under 19 different names. Several were called " dissolved 
bone/^ "soluble bone," etc., introducing the word bone promi- 
nently in one form and another. It is noticeable that in only 
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two samples collected during the year did the material contain 
nitrogen, when the name dissolved bone was used. There is 
reason, therefore, for believing that in every instance, when a 
fertilizer guarantees only available phosphoric acid without ni- 
trogen, its source is dissolved rock and not dissolved bone, ex- 
cept perhaps when specifically called dissolved bone-black, bone- 
ash or some similar name. 

The same feature occurs in the naming of mixtures of phos- 
phoric acid and potash. During the year 58 of these were col- 
lected. These were sold under no less than 25 different names. 
Among these were " alkaline bone," " bone and potash," " gen- 
uine soluble bone and potash," ** bone and potash superphos- 
phate," " dissolved bone and potash," " alkaline dissolved bone 
phosphate," etc. In no case did one of these mixtures guarantee 
any nitrogen and there can be little doubt as to the source of 
the phosphoric acid. 

The question naturally suggests itself as to why it is regarded 
necessary to call dissolved rock by so many different names, 
some of which are surely misleading and most of which rarely 
suggest the source of the material used. 
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Report of the Chemist of the 



Results of Analyses of Gommbbgial Fertilizers Col- 
Composition of fertilizers as guaranteed by nuMufac- 



MANUFACTURER. 


Trade name or brand. 


Looallty where 


il 

1 


Armour Fertilizer Works, 

CWcago, 111. 


Bone and blood. 


Oneida. 


3027 


A. M. Baker & Son, 

Mt Morris, N. Y. 


Golden grain 
grower. 


Mt Morris. 


2949 


A. M. Baker & Son, 

Mt Morris, N. Y. 


Restorer. 


Mt Morris. 


2948 


Bowker Fertilizer CJo., 

Boston, Mass. 


Alkaline bone. 


Canandaigua. 


2876 


Bowker Fertilizer Co., 

Boston, Mass. 


Brown's wheal 
special. 


Mt. Morris. 


2946 


Bowker Fertilizer Co., 

Boston, Mass. 


Clark's special. 


La Grange. 


2933 


Bowker Fertilizer Co., 

Boston, Mass. 


Chemung Valley 
special. 


Horseheads. 


3(^ 


Bowk^ Fertilizer Co., 

Boston, Mass. 


Chemung Valley 
special. 


Horseheads. 


3034 


Bowker Fertilizer Co., 

Boston, Mass. 


Dissolved bone. 


Willow 
Creek. 
Geneseo. 


2968 
2958 


Bowker Fertilizer Co., 

Boston, Mass. 


Fresh ground 
bone. 


Rochester. 


2788 


Bowker Fertilizer Co., 

Boston, Mass. 


Fresh miUed kai- 
nlt 


Rochester. 
MacDougalL 


2794 
2971 
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LBCTED IN New York State During the Fall of 1896. 
turas and as found by chemical analysis at this Station, 





Pounds of 

nitrogen In 

IflO pounds of 

fertUiscr. 


Pounds of 
araUable phos- 
phoriCMddtn 
lOOponndsof 

fertUlMT. 


PovndsoftoUl 

lOOponndsof 
fertUlser. 


Pounds of wntsr- 

In 100 pounds of 
fertUlsOT. 


Guaranteed. 
Foond. 


5.75 
5.64 


5 
5.51 


10 
12.71 






Guaranteed. 
Foond. 


0.82 
0.94 


8 
9.90 




4 
8.88 


11.40 


Goaranteed. 
Found. 


1.85 
1.72 


9 
9.20 


13.50 
10.37 


4 
4.26 


Guaranteed. 
Found. 




11 
10.79 


12 
15.59 


1 
1.08 






Below guarantee. 


0.21 




Guaranteed. 
Found. 


1 
1.39 


10 
10.28 


11 
12.25 


3 
3.28 


Guaranteed. 
Found. 




12 
11.94 




3 




14.07 


2.80 


Guaranteed. 
Pound. 


2.47 
2.56 


7 

10.26 




7 


11.96 


•7.49 


Guaranteed. 
Found. 


2.47 
2.56 


7 

6.20 


_ . 


8 


9.39 


8.59 


Below crnarantee. 


0.80 




Guaranteed. 
Found. 




13 
12.16 


15 
15.22 










Below guarantee. 


„ 
0.84 




Guaranteed. 
Found. 


2.50 
2.87 


5 
6.99 


18 
22.72 






Guaranteed. 
Fonnd. 








11 








12.31 



* FolMh proMBl in form of sulphi^to. 
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Repokt of the Chemist of the 



Results of Analyses of Commercial Pbbtilizbrs Col- 
Compo8iHon of fertilizers as guaranteed by manufao 



MANUFACrUEBR. 


Trade name or brand. 


Locality where 
sample was taken. 


il 

1 


Bowker Fertilizer Go., 

Boston, Mass. 


Harvest bone. 


Rochester. 


2793 


Bowker Fertilizer CJo., 

Boston, Mass. 


Hopkin*8 special. 


Canandaigua. 


2875 


Bowker Fertilizer Co., 

Boston, Mass. 


Humphrey & 
Holdrldge l)est 
gi'aln. 


Honeoye 
Falls. 


2879 


Bowker Fertilizer Co., 

Boston, Mass. 


Humphrey & 
Holdrldge stand- 
ard. 


Honeoye 
Falls. 


2878 


Bowker Fertilizer Co., 

Boston, Mass. 


Kinne's selector 
fertilizer. 


Ovid. 


2826 


Bowker Fertilizer Co., 

Boston, Mass. 


Lowe's bone i\wO. 
potash. 


LeRoy. 


2883 


Bowker Fertilizer Co., 

Boston, Mass. 


Market bone. 


MacDougall. 


2973 


Bowker Fertilizer Co., 

Boston, Mass. 


Nursery special. 


Rochester. 


2791 


Bowker Fertilizer Co., 

Boston, Mass. 


Onion manure. 


Clyde. 


3019 


Bowker Fertilizer Co., 

Boston, Mass. 


Ontario county 
staud.ird. 


Halls Corn- 
ers. 


3052 


Bowker Fertilizer Co., 

Boston, Mass. 


Potash phos- 
phate. 


Rochester. 


2785 
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LBCTED IN New York State During the Fall of 1896. 
turas and as found by chemical analysis at this Station. 





Pomuli of 
nltrofe&ln 
100 pounds of 

fertUixer. 


Pound! of 
ftvalUble phos- 
phoric acid In 
lOU puuudb of 

ferilUser. 


Poundi of total 

lUU pounds of 
ferUUser. 


Pounds of water- 
In 100 pounds uf 
ferUllser. 


Guaranteed. 
Found. 




12 

11.79 


18 
15.38 










Below guarantee. - 


0.21 




Guaranteed. 
Found. 


1.25 
1.81 


10 
9.69 




4 

4.36 


12.21 


Below graanmtee. 


0.31 




Guaranteed. 
Found. 


1 
1.17 


10 
9.34 


11 
11.48 


6 
7.65 


Below guarantee. 


0.66 




Guaranteed. 
Found. 


1 
1.26 


10 
10.65 


11 
13.28 


3 
8.84 


Guaranteed. 
Found. 


1.03 
1.15 


9 
8.02 


11 
11.97 


2.50 
3.57 


Below guarantee. 




0.98 




Guaranteed. 
Found. 




10 
10.30 




2 

2.20 




15.16 


Guaranteed. 
Found. 


1.50 
1.67 




16 
18.64 




7.65 




Guaranteed. 
Found. 


0.82 
0.85 


6 
6.02 


8 
10.48 


10 
12.85 


Guaranteed. 
Found. 


0.82 
1.11 


7 
6.94 




15 
14 


10.20 


Below guarantee. 


1 


Guaranteed. 
Found. 


0.75 
0.85 

1 


8 
7.80 


10 
11.37 


4 
5.45 


Relow guarantee. | 


0.20 




Guaranteed. 
Found. 


0.82 
1.10 


7 
8.07 


9 

11.85 


5 
5.27 
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Bbpobt of thb Ghbimist of thb 



Results of Analyses of Gommebcial Fertilizers Col* 
Composition of fei^ilizers as guaranteed by manufac- 





Trade luune or brand. 


LocaUty where 
sample wai taken. 


1 
§§ 
r 


Bowker Fertiliser CJo., 

Boston, Mass. 


Seneca county 
special. 


MacDougall. 


2972 


Bowker FerUliaer Co., 

Boston, Mass. 


Solul}le bone. 


Penn Yan. 


3(H6 


Borwker Fertilizer CJo., 

Boston, Mass. 


Special grain. 


Penn Yan. 


3044 


Bowker Fertilizer Co., 

Boston, Mass. 


Special high- 
grade wheat 
fertilizer. 


Clyde. 


3017 


Bowker Fertilizer Go^ 

Boston, Mass. 


Special fertilizer. 


Geneseo. 


2959 


Bowker Fertilizer Co., 

Boston, Mass. 


Staple phosphate. 


Phelps. 


2869 


Borwker Fertilizer Co., 

Boston, Mass. 


Stockbridge cab- 
bage manure. 


Rochester. 
Syracuse. 


2786 
2862 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbridge cel- 
ery manure. " 


Lockport 


2757 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbridge onion 
manure. 


Rochester. 


2792 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbridge pea 
and bean ma- 
nure. 


Syracuse. 


2864 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbridge po- 
tato and vege- 
table manure. 


Rochester. 


2789 
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LECTBD IN New York State During the Fall of 1896. 
iunrs and as found hy cJ^€mical analysis at this Station. 





Poonds of 
nitrogen In 
100 pounds of 

fertilizer. 


Pounds of 
•Tallablo plKM- 
phorlG acid lu 
lUO pounds of 

fertiliser. 


Pounds of total 

phosphoric sold In 

lUU pounds of 

ferUUser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
ferUllser. 


Guaranteed. 
Foand. 


0.75 
0.76 


10 
8.86 


11 
11.70 


4 
5.28 


Below guarantee, j 


1.14 




Guaranteed. 
Fonnd 




14 
15.70 


15 
18.13 












Guaranteed. 
Pound. 


1 
1.53 


10 
10.19 


11 
11.84 


4 
3.81 


Guaranteed. 
Found. 


1.50 
1.64 


10 
9.90 


12 
11.91 


5 

5.28 


Goaranteed. 
FouncL 


1.03 
1.54 


9 

8.63 


11 
14.13 


2.50 
2.06 


Below guarantee. 


0.37 


0.44 


Guaranteed. 
Found. 


0.82 
0.09 


8 
8.84 


10 
11.90 


3 
4.77 


Guaranteed. 
Pound. 


4 
4.49 


- ■ 

5 
6.16 


6 
9.24 


C 
6.37 


Guaranteed. 
Found. 


4.10 
4.98 


4 
6.55 


5 

8.54 


5.50 
6.46 


Guaranteed. 
Pound. 


4.60 
5.28 


7 
5.35 


8 
7.71 


5 
7.25 


Below guarantee. 


1.65 




Guaranteed. 
Found. 


2 
2.18 


6 
9.37 




6 
6.45 


12.65 


Onaranteed. 
Found. 


3.25 
3.91 


5 
5.40 


8 
7.93 


10 
11.03 
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Bbport of the Chemist of the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufas 



MANUFACTURER. 


Trade name or brand. 


Locality whore 
•ample was taken. 


i 

OQ 


Bowker Fertlllaer CJo., 

Boston, Mass. 


Stockbrldge to- 
bacco manure. 


Painted Pocrt 


dOQQ 


Bowker Fertilizer CJo., 

Boston, Mass. 


Stockbrldge top 
dressing. 


Rochester. 


2787 


Bowker Fertilizer Co., 

Boston, Mass. 


Stockbrldge vine 
manure. 


Syracuse. 


2865 


Bowker Fertilizer Co., 

Boston, Mass. 


Superphosphate 
with potash. 


Mt Morris. 


2947 


Bowker Fertilizer Co., 

Boston, Mass. 


Ten per cent, ma- 
nure. 


Rochester. 


2790 


Bowker Fertilizer Co., 

Boston, Mass. 


Tobacco grower. 


Syracuse. 


2866 


Bowker Fertilizer Co., 

Boston, Mass. 


Tobacco phos- 
phate. 


Syracuse. 


2867 


Bowker Fertilizer Co., 

Boston, Mass. 


Yates county 
grain ^)ecial. 


Pcnn Yan. 


8043 


Bradley Fertilizer Co., 

Boston, Mass. 


Acid phospha-to. 


Rochester. 


2773 


Bradley Fertilizer Co., 

Boston, Mass. 


Ammoniated bone 
phosphate. 


Brockport 


2768 


Bradley Fertilizer Co., 

Boston, Mass. 


Bean and potato 
phosphate. 


Lockport 


2753 
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laDCTBD IN New York State During the Fall of 1896. 
tmrtrs and 08 found by chemical analysis at this Station. 



* Potftf h present In form of sulphate. 





Potmcls of 

100 pounds of 
fertilizer. 


Founds of 
STsilable phos- 
phoric acid in 
100 pounds of 

fermixer. 


Pounds of total 

phosphoric acid in 

100 pounds of 

fertUlxer. 


Pounds of water- 
In 100 pounds of 
fertilizer. 


Guaranteed. 
Found. 


6.75 
6.30 


4 
8.99 


6 
8.94 


10 
♦11.85 


Guaranteed. 
Found. 


4.76 
5.21 


4 
4.64 


6 
7.18 


6 
6.39 


Guaranteed. 
Found. 


4.94 
4.49 


3 
6.17 


5 
9.05 


4 
6.27 


Below guarantee. 


0.45 




Guaranteed. 
Found. 




10 
12.35 


12 
16.06 


1 




1.87 


Guaranteed. 
Found. 


- 0.82 
0.92 


6 
8.60 


8 
11.71 


10 
6.02 


Below guarantee. 


3.98 


Guaranteed. 
Found. 


2.25 
2.23 


7 
9.85 


9 
12.59 


4 

3.09 


Below guarantee. 


0.91 


Guaranteed. 
Found. 


1.03 
1.20 


8 
8.71 


9 
13.19 


1.08 
1.38 


Guaranteed. 
Foond. 


0.75 
0.76 


10 
9.21 


12 
11.97 


8 
7.98 


Below guarantee. 


0.79 




Guaranteed. 
Found. 




10 
10.05 








12.28 




Guaranteed. 
Found. 




1.03 
1.05 


11 
11.77 


13 
13.64 


1.62 
1.43 


Guaranteed. 
Found. 


0.82 
1.14 


8 
8.90 


10 
10.39 


8.25 
3.65 
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Report of the Ghbimist of the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed hy manuf<K' 





Tra4e name or brand. 


LocaUty where 
•ample was taken. 


ii 


Bradley Fertiliser Co., 

Boston, Mass. 


Cona€in traited 
flower food. 


Rochester. 


2774 


Bradley FeFtilizer Co., 

Boston, Mass. 


Concentrated 
phosphate. 


Rochester. 


2808 


Bradley Fertilizer Co., 

Boston, Mass. 

* 


Dissolved bone. 


Brockport 


2769 


Bradley Fertilizer Co., 

Boston, Mass. 


English lawn fer- 
tilizer. 


Rochester. 


2783 


Bradley Fertilizer Co., 

Boston, Mass. 


Extra fine ground 
bone with pot- 
ash. 


Rochester. 


2782 


Bradley Fertilizer Co., 

Boston, Mass. 


Farmers new 
method. 


Lockport. 


2754 


Bradley Fertilizer Co., 

Boston, Mass. 


Grain and grass 
grower. 


Attica. 


2918 


Bradley Fertilizer Co., 

Boston, Mass. 


Grape fertilizer. 


Rochester. 


2776 


Bradley Fertilizer Co., 

Boston, Mass. 


Justice dissolved 
bonev 


Skaneatelea. 


2963 


Bradley Fertilizer Co., 

Boston, Mass. 


Kainit. 


Rochester. 


2784 


Bradley Fertilizer Co., 

Boston, Mass. 


Niagara phos- 
phate. 


Attica, 
fikaneateles. 


2019 
2962 
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LEGTED IN NeW YORK StATB DuRINO THE PaLL OF 1896. 
turers and as found by chemical analysis at this Station. 





PoQndt of 

100 pottnds of 
fertUlMT. 


PounOsof 
•TAUable pho^ 
phono Mfd In 
luo pounds of 

fertUlier. 


Founds or total 

lOOponndsof 
ferttUsw. 


Pounds or wntar- 

In 100 pounds or 
fertiliser. 


Guaranteed. 
Found. 


4.95 
5.44 


12 

11.70 


14 
17.14 


2.50 
•3.00 


Below guarantee. 


0.30 




Guaranteed. 
Found. 






37.55 
87.17 










Below guarantee. 


0.38 


• 


Guaranteed. 
Found. 




15 
15.48 


16 
18.71 








Guaranteed. 
Found. 


4.95 
6.16 


5 
4.76 


6 
6.30 


2.50 
•8.93 


Belaw guarantee. 


0.24 




Guaranteed. 
Found. 


1.23 
1.61 




11 
14.64 


1 
1.73 


5.10 


Guaranteed. 
FV>und. 


0^82 
0.86 


8 
8.37 


10 
11.61 


2.15 
2.07 


Guaranteed. 
Found. 


1.23 

1.85 


8 
7.91 




3 
♦4.04 


10.73 


Guaranteed. 
Found. 


0.82 
0.80 


4 
4.85 




8 
8.63 


9.61 


(Snaranteed. 
Found. 




12 
13.37 


13 
14.72 








(Guaranteed. 
Found. 








12.42 
12 70 










Guaranteed. 
Found. 


0.82 
0.84 


7 
7.95 


8 
10.83 


1 
1.24 



* Potash present in the form of sulphate. 
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Bbpobt of the Ghdmist of thb 



BbSULTS of ANALYSE2S OF COMMDROIAL FERTILIZERS COLr 
Composition of fertilizers as guaranteed by manufac- 



MANUFACTURER. 


Trade name or brand. 


Locality where 
■ample was taken. 


1 
|i 


Bradley Fertilizer Go., 

Boeton, Mass. 


Soluble dissolved 
bone. 


Rochester. 


2775 


Bradley FerUlizer Co., 

Boston, Mass. 

• 


Treated blood- 
justice brand. 


Rochester. 


2779 


Bradley Fertilizer Co., 

Boston, Mass. 


Wheat and corn. 


Attica. 


2917 


E. B. Ohapin, 

Rochester, N. Y. 


Standard fertili- 
zer. 


Rochester. 


2797 


Chesapeake Guano Co., 

Baltimore, Md. 


Special New York 
potato manure. 


Jamestown. 


2943 


CUrk's Cove Fertilizer Co., 

New York City. 


Potato phosphate. 


Rochester. 
Owego. 


2772 
2841 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Buckeye. 


Jamestown. 


2940 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Forest City am- 
moniated bone 
supe r phos- 
phate. 


Jamestown. 


2941 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Forest City am- 
moniated su- 
perphosphate. 


Cato. 


2995 


Cleveland Dryer Co., 

Cleveland, Ohio. 


Ohio seed grower. 


Jamestown. 


2939 


Cleveland Dryer Co., 

Cleveland, Ohio7 


Superior bone. 


Hamburg. 


2904 
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LBCTED IN New York State During the Fall of 1896. 
Harers and as found by chemical analysis at this Station. 



15 





PoancU of 
nitrogen In 
lOOpoondiof 

fertllUer. 


Pounds of 
available pbo«- 
pborlo add In 
100 pound* oC 

fertillser. 


Pound! of total 

pboapboiio add in 

100 pounds of 

fertUlier. 


Pounds of watec^ 
In lOOrounds of 


Guaranteed. 
Foand. 




14 
14.44 






17.88 




, 




Guaranteed. 
Found. 


4.95 
5.21 














Oaaranteed. 
Found. 


1.64 
1.72 


8 
8.45 




5 
6.11 


10.55 


Gnaranteed. 
Fonnd. 


1.76 
2.40 


7 
7.23 




8.42 


11.49 


Gnannteed. 
Foond. 


1.65 
3.76 


7 
8.56 


8 
10.77 


8 
7.64 


Below groarantee. 


0.86 


Gnaraixteed. 
FoniML 


. 2.47 
2^89 


6 
6.21 


7 
9.51 


6 
5.81 


Guaranteed. 
Found. 


2.47 
2.87 


9 
9.36 


11 
12.14 


1 
0.86 


Below goarantee. 


0.64 


Gnaranteed. 
Fonnd. 


2.88 
2.40 


9 
. 8.61 


11 
11.81 


8.24 
8.76 


Below guarantee. 


0.48 


0.89 




Guaranteed. 
Found. 


1.66 
1.65 


7 
8.64 


8 
11.55 


1 
1.26 


Guaranteed. 
Found. 


1.25 
1.25 


10 
9.79 


15 
13.24 


2.16 
2.83 


Below guarantee. 


0.21 




Guaranteed. 
Found. 


8.29 
8.20 




22 
21.61 




11.98 
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Bbpobt of thb Chdmist of thb 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed by manufao- 



\ 




Trade name or brand. 


LoeaUty where 
•ample was taken. 


If. 


Crocker FertiUser and Chemical 
Co., Buffalo, N. Y. 


Acid phosphate. 


Batavla. 


2918 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Ammoniated bone 
superphos- 
phate. 


Buffalo. 


2801 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Blood and animal 
matter. 


Brockport 


2766 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Dissolved bone 
black. 


Batavla. 


2912 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Budd Ington's 
electric dis- 
solved fertiU- 
zer. 


Holley. 


2760 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Budid ington's 
royal wheat 
grower. 


HoUey. 


2762 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Cereal phosphate. 


Clifton 
Springs. 


2874 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Crocker's phos- 
phate. 


Mt Morris. 


2950 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Srie. 


Lockport 


2752 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Ground bone 
meal. 


Angola. 


2945 


Crocker FertiMser and Chemical 
Co., Buffalo, N. Y. 


Hanlon Bros, spe- 
cial ferUlizer. 


Medina. 


2758 
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LKOTBD IN New York State During the Pall of 1896. 
turer9 and at found by chemical analysis at this Station, 





Pounds of 
nitrogen In 

ferttllser. 


Pounds or 
arauable phos- 
phoric sold In 
100 pounds of 

fertiUier. 


Pounds of total 

phosphoric sold In 

100 pounds of 

fertiliser. 


Pounds of water- 
In 100 pounds of 
ferUUser. 


Guaranteed. 




13 
13.04 






Found. 




14.84 




Guaranteed. 
Found. 


2.90 
8.06 


10 
10.70 


11 
11.84 


1.08 
1.59 


Guaranteed. 


8.23 
7.38 




9 
11.11 




Found. 


8.48 




Below guarantee. 


0.90 




Guaranteed. 




IG 
15.57 






Found. 




15.62 




Below gnaranftee. 


0.43 




Guaranteed. 




14 
14.05 


15 
15.02 




Found. 








Guaranteed. 
Found. 


0.82 
1.11 


8 
9.04 


9 
13.14 


8 

2.60 


Below guarantiee. 


0.40 


Guaranteed. 
Found. 


0.82 
1.46 


8 
10.67 


9 
12.38 


3.24 
2.01 


Below guarantee. 


1.23 


Guaranteed. 
Found. 


1.28 
1.35 


10 
9.82 


11 
12.66 


1.76 

2.03 


Guaranteed 




11 
12.48 


18 
14.82 




Found. 




• 


Guaranteed. 


2 

1.40 




25 
81.39 




Found. 


9.61 




Below guarantee. 


0.00 




• 

Guaranteed. 
Foond. 


0.82 
0.78 


10 
11.05 


11 
11.13 


8.10 
8.42 
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BbSULTS of AnALYSBS of CoMMBBOIAL FBBTILIZBB8 Ck>L- 
Oampositian of fertilizers as guaranteed hy manufjo- 



MAKUFACTUREB. 


Trade name or brand. 


LooaUty where 
•ample was taken. 


i 
§§ 

Sfl 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Humphrey & 
Ho Id rid ge 
standard phos- 
phate. 


Honeoye 
Falls. 


2880 


Crocker Fertiliser and Chemical 
Co., Buffalo, N. Y. 


Lawn fertilizer. 


Buffalo. 


2902 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Lowe's special 
fertilizer. 


Qeneeeo. 


2957 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Potash salts. 


Batayla. 


2911 


Crocker Fertilizer and Chemical 
Cc Buffalo, N. Y. 


Practical ammo- 
nlated super- 
phosphate. 


Lockport 
Fredonia. 


2751 
2944 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Pure ground 
blood. 


Batavia. 


2910 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Special alkaline 
bone. 


Hlmrods. 


3011 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Special bean fer- 
tilizer. 


Hilton. 


8029 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


8ft>eclal potato fer- 
tilizer. 


Lodcport 
Brockport 


2750 
2765 
2821 


Crocker Fertilizer and Chemical 
Co., Buffalo. N. Y. 


UnlTersal grain 
grower. 


Farmer. 
Spencerport 


2820 
3080 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Wheat grower 
special. 


• 
Weedaport 


8022 
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i^scTBD IN New York Statb During the Pall op 1896. 
turer$ and as found by chemical analyHa at tM$ Station, 





PooiMtoot 

100 pounds of 
fartiUser. 


Pounds of 
arallable phot- 
phorlaadd In 
lOU pounds of 

fertilizer. 


Pounds of total 

plkospliorlo add In 

100 pounds of 

fertUiaer. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertiliser. 


Guaranteed. 
Found. 


1.23 
1.42 


10 
11.01 


11 
12.16 


8 
8.58 


Guaranteed. 
Found. 


iT86 
2.25 




26 
26.28 




11.18 




Guaranteed. 
Found. 




10 
11.45 




5 
4.96 




11.58 


Guaranteed. 
Found. 








50 
52.52 






Goanukteed. 
Found. 


0.82 
1.14 


8 
9.13 


9 
10.75 


1.08 
1.81 


Guaranteed. 
Found. 


12.85 
18.94 














Guaranteed. 
Found. 


• 


18 
14.26 


14 
14.26 


4 
8.92 


Guaranteed. 
Found. 


0.^ 
0.71 


8 
9.45 


9 
12.39 


8.24 
8.36 


Guaranteed. 
Found. 


8.70 
4.13 


8 
8.15 


9 

9.07 


5.40 

5.88 


Guaranteed. 
Found. 


0.82 
0.93 


7 
7.97 


8 
10.78 


2.70 
8.02 


Guaranteed. 
Found. 


2 

2.20 


8 
9.78 


9 

11.94 


8.25 
8.84 
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Bbpobt of the Chemist of the 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed hy mannfac^ 





MANUFACTURER. 


Trade luune'or brand. 


LocaUty where 
•ample waa taken. 


CQ 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Webster's fertiU- 
zers. 


Oast Webster. ! 


2810 


Crocker Fertilizer and Chemical 
Co., Buffalo, N. Y. 


Weedsport phos- 
phoric acid and 
potash. 


Weedspoft 


8021 


E. A. Cross, 

Hilton, N. Y. 


King superphos- 
phate. 


HUton. 


2817 


E3. A. Cross, 

Hilton, N. T. 


Parmasuperphos- 
phate. 


HUton. 


2815 


B. A. Cross, 

Hilton, N. Y. 


Queen superphos- 
phate. 


EUlton. 


2816 • 


Cuba Fertilizer Co., 

Cuba, N. Y. 


Hustler. 


Nonda. 


2935 


Cumberland Bone Phosphate Co., 
Portland, Me. 


Bone and potash. 

• 


Fayette. 


2960 


Cumberland Bone Phosphate Co., 
Portland, Me. 


Hawkeye fertili- 
zer. 


Fayette. 


2961 


Eureka Fertilizer Co., 

Avon, N. Y. 


Eureka. 

1 


Avon. 


2964 


Farmers' & Builders' Supply Co., 
Owego, N. Y. 


Ammonlated bone 
phosphate. 


J Owego. 


2886 


Farmers' & Builders' Supply Co., 
Owego, N. Y. 


Bone and potasl 
! phosphate. 


1 Owego. 


2888 
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LBCTBD IN Nbw York State During the Pall op 1896. 
turers and as found hy clhemical analysis at this Station, 





nitrogen In 

100 pounds of 

ferCUlxer. 


Pounds of 
avaUable pbos- 
phorlo acid In 
100 pounds of 

fertlUzer. 


Pounds of total 

phosphoric acid In 

100 pounds of 

fertilizer. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlaer. 


Guaranteed. 
Found. 


0.82 
0.63 


s 

7.83 


9 
8.72 


4 
5.05 


Guaranteed. 
Found. 




10 
10.89 


11 
12.39 


2.16 




2.14 


Goaranteed. 
Found. 


2.75 
2.62 


8.26 
7.62 


10.25 
9.82 


8.50 
8.45 


Below guarantee. 


0.68 




Goaraniteed. 
Found. 


1.75 
1.72 


7.50 
7.70 


9.50 
9.50 


8.50 
8.97 


Goaranteed. 
Found. 


2 
2.82 


8 
7.81 


10 
10.82 


8 
8.44 


Guaranteed. 
Found. 


0.82 
0.76 


8 
8.12 




4 
8.88 


10.41 


Guaranteed. 
Found. 




8 
11.42 


10 
12.17 


2.50 




•8.08 


Guaranteed. 
Found. 


0.97 
0.82 


7 
7.70 


9 
9.74 


1 
1.16 


Guaranteed* 
Found. 




10 
12.10 




8 75 




14.55 


8.70 


Guaranteed. 
Found. 


0.82 
0.98 


9 
7.90 




2 


8.85 


2.57 


Below guaranftee. 


2.10 




Guaranteed. 
Found. 




18 
12.89 




8 




18.56 


8.18 


Below guaranite©. 


0.61 





* Potash present in form of tnlphate. 
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Results of Analyses of Gommbroial Fbrtilizbrs Gol- 
CompoBition of fertilizers as guaranteed hy manufae- 



MANUFAOTURBB. 


Trade name or brand. 


LoeaUty where 
■ample was taken. 


§a 


Farmers' & Builders' Supply Co., 
Owego, N. Y. 


Buckwheat spe- 
daL 


Owego. 


2887 


Farmers' & Btdlders' Supply CJo., 
Owego, N. Y. 


New York stand- 
ard. 


Owego. 


28S4 


Farmers' & Builders' Supply Co., 
Owego, N. Y. 


Tioga county 
standard. 


Owego. 


2835 


Farmers' & Builders' Supply Co., 
Owego, N. Y. 


XXV superphos- 
phate. 


Owego. 


2880 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Farmers' soluble 
bone. 


Syracuse. 
Attica. 


2868 
2926 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Ground bone. 


Moiayia. 


2992 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Onondaga special. 


Moravia. 


2990 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Pure dried blood. 


Moravia. 


2991 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Standard bone 
phosphate- 
special formula. 


Syracuse. 
Angola. 


2861 
2905 


Farmers' Fertilizer Co., 

Syracuse, N. Y. 


Standard bone 
phosphate. 


Syracuse. 


2860 


John Fluster, 

Rome, N. Y. 


Home trade bone 
eagle phos- 
phate. 


Rome. 


3028 
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LSOTJBD IN New York State During the Fall op 1896. 
iwrers and as found by chemical analysis at this Station, 





PoondB of 
nltrc^en In 
100 pounds, of 

ferUllzer. 


Pounds of 
available phos- 
phoric acid In 
100 pounds of 

fertiliser. 


Pounds of total 

phosphoric add In 

100 pounds of 

fertiliser. 


Founds of water- 
in 100 pounds of 
fertUlser. 


Guaranteed. 
Found. 




14 

14.48 








17.14 




auarante^d. 
Found. 


1.25 
1.40 


10 
10.18 




3 

3.01 


10.97 


Oxuuranteed. 
Pound. 


1.65 
1.74 


9 
9.58 




2 
2.35 


10.50 


auaxanteed. 
Found. 


0.82 
0.86 


8 
8.62 




4 
4.11 


9.91 


Guaranteed. 
Found. 




6 
6.46 


7 
7.08 


2.16 
2.20 




Guaranteed. 
Found. 


1.65 
4.74 




18 
18.25 




11.15 




Guaranteed. 
Found. 


0.82 
1.20 


8 
7.39 




4.82 
2.45 


9.79 


Below guarantee. 


0.61 


1.87 


Guaranteed. 
Found. 


4.95 
3.94 














Below guarantee. 


1.01 




Guaranteed. 
Found. 


0.82 
0.91 


8 
8.20 




2.16 
2.53 


9.04 


Guaranteed. 
Found. 


0.82 
0.79 


9 
. 9.63 


11 
10.64 


8.24 
8.38 


Guaranteed. 
Found. 


0.82 
1.15 


8 
7.97 


9 

11.86 


4 2 

1.08 


Below guarantee. 


0.97 
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Bdpobt of ths Ghdmist of thb 



Bbsults of Analyses of Gommbrcial Fbbtilizsrs Col- 
Composition of fertilizers as guaranteed by manufac- 



MANXTFACTURBB. 


Trade name or brand. 


Locality where 
sample was taken. 


^0 


Flower Olty Reduction Oo., 

Boehester, N. Y. 


Garbage tankage. 


Rochester. 


2807 


Flower Oity Reduction Co., 

Rocheirter, N. Y. 


Sulphate potash. 


Rochester. 


2809 


Geneva Coal Co., 

C^eneva, N. Y. 


Reclaimer. 


Geneva. 


8063 


Great Baatern Fertilizer Ck>., 

Rutland, Vt. 


Buckwheat and 
seeding down. 


Oakfleld. 


2895 


Great Ba«tem Fertilizer Ck)., 

Rutland, Vt 


Chautauq ua 
grape fertilizer. 


Bro<dcport 


2763 


Great Ba«tem Fertilizer Ck>., 

Rutland, Vt 


Bnglish wheat 
grower. 


Warsaw. 


2930 


Great Ba«tem Fertilizer Oo., 

Rutland, Vt 


General northern 
corn special. 


Venice 
Center. 


2963 


Great Ba«tem Fertilizer Co., 

Rutland, Vt 


General soluble 
bone and pot- 
ash. 


Venice 
1 Center. 


2984 


Great Bastem Fertilizer Co., 

Rutland, Vt 


Great Sastern 
general 


Venice 
Center. 


2985 


Great Ba«tem Fertilizer Co., 

Rutland, Vt 


Schodack special 


Avon. 


2965 


Great Dastem Fertilizer Co., 

Rutland, Vt. 


Soluble bone and 
potash. 


I Syracuse. 


2809 
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lbctbd in New York State During the Pall of 1896. 
turen and as found by chemical analysis at this Station. 





PoundB of 

nitrogen In 

100 pounds of 

farttllcer. 


Pounds of 

ftTalUble pho»- 

pborlo ncid In 

100 pounds of 

ferUllaer. 


Pounds of total 

phosphoric acid In 

100 pounds of 

fertiliser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertUlxer. 


Guaranteed. 
Pound. 


2.06 
2 




8 

2.66 


0.86 
0.46 


1.62 


Guaranteed. 
Found, 


\ 






49.24 
•49.20 








Guaranteed. 
Found. 


1.86 
1.84 


9 
9.78 


13.60 
18.36 


4 
3.87 


Guaranteed. 
FoTmd. 


0.82 
0.88 


8 
9.03 


9 
9.27 


4 
4.23 


Gnaranteed. 
Found. 




10 
9.95 


12 
11.38 


8 
7.63 




Below guarantee. 


0.37 


Guaranteed. 
Found. 


0.91 
0.82 


8 
8.61 


9 

11.88 


2 
2.74 


Guaranteed. 
Found. 


2.50 
2.00 


8 
9.27 


9 
11.64 


2 

2.30 


Guaranteed. 
Found. 




11 
12.64 




2 
2.24 




14.63 


Guaranteed. 
Found. 


0.80 
0.91 


8 
9.92 


9 
13.28 


4 
3.43 


Below guarantee. 


0.67 


Guaranteed. 
Pound. 


0.88 
1.02 


8 
8.24 


10 
9.10 


8 
8.62 


Guaranteed. 
Pound. 




11 

10.72 


12 
11.66 


2 
2.09 




Below guarantee. 


0.28 





* Potash present In form of sulphate. 
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Report of thb Ghbmist of th0 



Results of Analyses of Commercial Fertilizers Col- 
Compoaition of fertilizers as guaranteed hy mannfao- 



MAIOTFAOTURER. 


Trade luune or brand. 


Locality where 
sample wm taken. 


,1 

80 


Great Qaatern Fertilizer Co., 

Rutland, Vt. 


Wheat speciaL 


Syracuse. 
Avon. 


2857 
2956 


Ira 0. Hall, 

Fanner, N. Y. 


Dissolved bono. 


Fanner. 


2970 


Ira 0. Hall, 

Farmer, N. Y. 


Home rule. 


Farmer. 


2823 


Ira 0. Hall, 

Fanner, N. Y. 


Special wheat 
grower. 


Farmer, 


2969 


J. S. HewiU & Sons, 

Locke, N. Y. 


Bone and potash 
superphos- 
phate. 


Locke. 


2994 


J. S. Hewitt & Sons, 

Locke, N. Y. 


Special grain and 
grass. 


Locke. 


2998 


0. 0. Hicks, 

Penn Yan, N. Y. 


Ontario wheat 
special. 


Penn Yan. 


3048 


C. C. Hicks, 

Penn Yan, N. Y. 


Prolific fertilizer. 


Penn Yan. 


8049 


Lazaretto Gnano CJo., 

Baltimore, Md. 


A. A. superphos- 
phate. 


OTid. 


2827 


Bandmore, Md. 


Elxtra ammoni 
ated bone phos- 
phate. 


Weedsport. 


3023 


Lazaretto Guano Co., 

Baltimore, Md. 


Kinne's selected 
fertilizer. 


OTid. 


2825 
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LECTED IN New York State During the Pall op 1896. 
turer$ and as found by chemical analysis at this Station. 





Pounds of 
nltrogebln 
100 pounds of 

fertUlser. 


Potindi of 
aralUble pbos- 
pborlo a<^d in 
100 pounds of 

fartlUser. 


Pounds of total 

100 pounds of 
fertUUer. 


Pounds of w*t«r- 

tn iOU pounds of 
fenUlser. 


Gnaranteed. 
Found. 


1.65 
1.78 


8 
8.28 


9 
9.71 


2 
2.28 


Guaranteed. 
Found. 




14 
13.05 








15.24 




Guaranteed. 
Found. 


0.82 
1.01 


9 
9.44 


10 
11.75 


2.50 
2.95 


Guaranteed. 
Found. 


1.64 
1.63 


8 
9.40 




2 

2.68 


11.25 


Guaranteed. 
Found. 




10 
10.57 




2 
1.97 




11.43 


Guaranteed. 
Found. 


0.82 
0.95 


8 
8.38 




4 

4.30 


11.43 


Guaranteed. 
Found. 


1.65 
1.46 


10 
10.57 




5 
4.74 


11.89 


Below gi]aran1)ee. 


0.26 


Guaranteed. 
Found. 


0.82 
0.70 


10 
9.93 


11 
10.85 


8 
7.66 


Below gaarantee. 


0.44 


Guarantaed. 
Found. 


1.85 
1.80 


9 
S.91 




4 
4.69 


9.87 


Guaranteed. 
Found. 


0.82 
0.88 


8 
9.09 




4 
4.18 


10.73 


Guaranteed. 
Found. 


1 
1.08 


9 
• 9.68 




4.25 
2.82 


11.20 


Below guarantee. 








1.43 
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Bbport of thb Ohbmist of thb 



Bbsults of Analysbs of Oommbroial Fbbtilizbrs Gol- 
CompositUm of fertilizers as guaranteed by manufao- 



MANUFACTURER. 




LocaUty where 
sample was taken. 


1^ 


Lazaretto Guano Co., 

Baltimore, Md. 


New York stand- 
ard potato ma 
nure. 


Weedq^rt 


8024 


Lazaretto Gnano Co., 

Baltimore, Md. 


Retriever aninal 
bone. 


Canandalgua. 
Weedsport 


2877 
3025 


Lazaretto Guano Co., 

Balrtimore, Md. 


Special onion and 
cabbage ma- 
nure. 


Medina. 


2759 


Lazaretto Guano Go., 

Baltimore, Md. 


ToUes* alkaUne 
bone. 


iJttica. 


2924 


Lazaretto Guano Co., 

Baltimore, Md. 


ToUeflT barnyard 
manure. 


Attica. 


2921 


Lazarett<^ Guano Co., 

Baltimore, Md. 


ToUes' guano. 


Attica. 


2922 


Lazaretto Guano Ck>., 

Baltimore, Md. 


Tones' standard 
bone. 


Attica. 


2923 


Lieblg Manufacturing Co., 

Carteret, N. J. 


High-grade bone 
and potash. 


Moravia. 


2982 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Ammoniated 
bone. 


Batavla. 


2915 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Perfect 


LeRoy. 


2884 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Plain dissolved 
bone black. 


Batavla. 


2916 
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UDOTHD IN New York State During the Fall op 1896. 
tmrert and as found by chemical analysis at this Station. 





Pounds of 

nitrogen In 

100 poondA of 

fertUlser. 


Poundi of 
arallable pho«- 
phorlo add In 
100 pounds of 

fertUiier. 


Poundt of total 

100 pounds of 
fertiUcer. 


Pounds of water- 
soluble pota4h 
In 100 pounds of 
fertUlMB. 


Guaranteed. 
FoTind* 


2.47 
2.81 


7 
6.99 


9 
8.80 


8 
8.19 


Guaranteed. 
Found. 


1.85 
1.92 


9 

10.81 


18.50 
12.98 


4 
8.89 


Guaranteed. 
Found. 


8.29 
2.07 


7 
8.59 




8 
5.04 


10.19 


Below guarantee. 


1.22 


2.96 


Guaranteed. 
Found. 




18 
18.24 




8 
8.08 




13.72 


Guaranteed. 
Found. 


0.82 
0.84 


8 
9.78 




4 

4.27 


10.86 


Guaranteed. 
By>und. 


1.86 
1.78 


9 
9.90 




4 
8.95 


10.72 


Guaranteed. 
Found. 


1.23 
1.80 


10 
10.28 




8 
8.05 


11.26 


Guaranteed. 
Found. 




10 
11.60 




5 
5.28 




18.74 


Guaranteed. 
Found. 


1.81 
1.51 


9 
9.18 


11 
11.97 


1.50 
2.76 


Below guarantee. 


0.80 




Guaranteed. 
Found. 


1.24 
1.52 


9.50 
9.61 


11.50 
12.40 


2 

2.20 


Guaranteed. 
F6nnd. 




16 
15.97 








16.33 
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Bbport of the Chbmist of thb 



Bbsults of Analyses of Commercial Fertilizers Gol- 
Composition of fertilizers as guaranteed by manufao 



MANUFACTURER. 


Trade name or brand. 


Locality where 
sample was taken. 


i' 


Idster's Agricultural Ohemical 
Works, Newark, N. J. 


Potato No. 2. 


Rochester. 


2795 


Lister's Agricultural Chemical 
Works, Newark, N. J. 


Special wheat fer- 
tilizer. 


Warsaw. 


2931 


Lister's Agricultural Ohemical 
Works, Newark, N. J. 


Standard pure 
bone super- 
phosphate of 
lime. 


Rochester. 


2796 


Lister's Agricultural Ohemical 
Works, Newark, N. J. 


U. S. superphos- 
phate. 


Kendaia. 
Dresden, 


2830 
3050 


Pred'k Ludlam, 

New York City. 


Sickle brand. 


Moravia. 


2986 


Maryland Fertiliser Co., 

Baltimore, Md. 


Alkaline bone. 


'Falrpopt 


2803 


Maryland Fertilizer Co., 

Baltimore, Md. 


Globe complete 
manure. 


Fairport 


2801 


Maryland FertiUser Co., 

Baltimore, Md. 


Potato food. 


Fairport 


2799 


Maryland Fertiliser Co., 

Baltimore, Md. 


Sangston'8 C. & 
P. food. 


Fairport 


2800 


Maryland FertiUxer Co., 

Baltimore, Md. 


Tornado fertili- 
zer. 


S^OiportL 


2802 


Maxson & Storln, 

Cortland, N. T. 


Complete manure 
for fruit and 
Tine. 


Cortland. 


2842 
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L.BCTED IN New York State During the Fall of 1896. 
turers and as found by cJiemical analysis at this Station, 





Poundfl of 

nitrogen In 

100 poondB of 

fertlllsOT. 


Poondfl of 
available plioe- 
phono add in 
100 pounds of 

feruUxer. 


Pounds of total 

phosphoric add in 

100 pounds of 

fertiliser. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertiliser. 


Guaranteed. 
Found. 


1.81 
1.89 


9.25 
10.18 


12 
12.94 


4 
4.51 


Guaranteed. 
Found. 


1.65 
1.58 


8 
8.98 


9 
11.71 


3 
2.99 


Guaranteed. 
Found. 


2.35 
2.51 


10 
10.11 


12 
12.88 


1.50 
1.68 


Guaranteed. 
Found. 


1.32 
1.77 


7 
9.25 


8 
11.35 


2 
•2.59 


Guaranteed. 
Found. 




10 
10.17 


12 
14.77 


1 
1.32 




Guaranteed. 
Found. 




11.75 
11.92 


12.75 
13.65 


3.50 
2.33 




Below guarantee. 


1.17 


Guaranteed. 
Found. 


1.65 
1.70 


9 
8.79 


10 
12.96 


1.50 
1.57 


Below guarantee. 


0.21 




Guaranteed. 
Found. 


1.85 
1.84 


6 
8.66 


7.50 
9.87 


10 
•10.08 


Guaranteed. 
Found. 


1 
1.28 


10 
9.14 


11 
12.83 


2.25 
2.44 


Below guaranitee. 


0.86 




Guaranteed. 
Found. 


0.41 
0.51 


11 
12.09 


12 
12.65 


3.25 
4.01 


Guaranteed. 
Found. 

Below guarantee. 


1.65 
1.85 


7 
9.74 




9 

8.79 

0.21 


11.16 



16 



* Potash preient In form of talph&te. 



Digitized by 



Google 



242 



BSPOBT OF THB ChBMIST OF THB 



Results of Analyses or Gommsroial Fertilizers Col- 
CampoHHon of fertilizers as guaranteed hy manufac- 



MANUFAOTUREEl. 


Trade name or brand. 


LocaUty where 
•ample was taken. 


i 

S0 


MaxBon & Stadn, 

Oortland, N. Y. 


Cortland county 
special for corn, 
potatoes and 
grain. 


Cortland. 


2S43 


Maxson & ^tarin, 

CJortland, N. Y. 


Special potato and 
cabbage guano. 


Cortland. 


2845 


MaxBon & ^tarin, 

Cortland. N. Y. 


\ egetable and 
onion special. 


Cortland. 


2844 


Maxson & ataiin, 

CJortland, N. Y. 


XXX guano. 


Cortland. 


2846 


Michigan Carbon Works, 

Detroit, Mich. 


Homestead. 


Seneca. 


3051 


Miller Fertilizer Co., 

Baltimore, Md. 


Ground bone. 


Moravia. 


2987 


MlUer Fertilizer Co.. 

Baltimore, Md. 


Harvest queen 
phosphate. 


Moravia. 


2980 


Miller PerUlizer Co., 

Baltimore, Md. 


No. 1 potato phos- 
pl\ate. 


Farmer. 


2822 


Miner Fertilizer Co., 

Baltimore, Md. 


Special mixture. 


Moravia. 


2988 


MlUer Fertilizer Co., 

Baltimore, Md. 


Seneca queen 
phosphate. 


MacDougalL 


2974 


Mllsom Rendering and Fertilizer 
Co., Buflfalo, N. Y. 


Buffalo guano. 


Buffalo. 
Warsaw. 


2898 
2927 
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L.SICTBD in New York State During the Fall of 1896. 
f urenr and as found by chemical analyais at tJiis Station. 





Pounds of 

nltrogcxi tn 

lOOpoondaof 

fertUlzer. 


Poondfl of 
available phos- 
phorlo add in 
100 ponndB of 

fertilizer. 


PoundB of total 

phosphorlo acid in 

lOU pounds of 

fertUlzer. 


Pounds of water- 
soluble potash 
In 100 pounds of 
fertilizer. 


Guaranteed. 
Found. 


2.05 
2.09 


9 
10.54 




2 
2.50 


12.28 


Guaranteed. 
Found. 


3.70 
3.10 


8 
8.89 




6 
7.90 


9.56 


Below guarantee. 


0.60 




Guaranteed. 
Found. 


4.95 
4.51 


8 
7.98 




6 
7.82 


9.44 


Below guarantee. 


0.44 




Guaranteed. 
Found. 


0.82 
1.23 


8 
8.97 




4 
4.08 


10.27 


Guaranteed. 
Found. 


1.85 
2.24 


8 
9.43 


8.50 
11.07 


1.50 
1.80 


Guaranteed. 
Found. 


2.46 
3.13 




15 
17.12 




10.86 




Guaranteed. 
Found. 


1 
0.97 


10 
9.97 


11.50 
13.72 


2.26 
2.18 


Guaranteed. 
Found. 


3.70 
3.75 


8 
8.88 




7 
7.18 


9.60 


Guaranteed. 
Found. 




12 
12.46 




5 
4.60 




13.28 


Below guarantee. 


0.4t 


Guaranteed. 
Found. 




14 
15.40 








15.58 




Guaranteed. 
Found. 


0.82 
1.10 


8 
8.43 


9 
10.23 


4 
3.66 


Below guarantee. 


0.34 
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Report op the Chemist op the 



Results op Analyses op Oommeroial Fertilizers Col- 
Composition of fertilizers as guaranteed by manvfae- 



MANUFACTURER. 


1 

Trade name or brand. 


LocaU^ where 
•ample wm taken. 


1 

1 


Milsom Rendering and Fertilizer 
Ck)., Buffalo, N. Y. 


Cyclone bone 
meaL 


Buffalo. 

Attica. 

Sodus. 


2900 
2925 
2999 


Mllsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Dissolved bone. 


Buff^o. 


2896 


Mil8om Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Brie king. 


Perry. 

Romulus. 

Sodus. 


2932 

2828 
2998 


Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


S. W. & 8. grain 
special 


Bast GroTe- 
land. 


2961 


Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


S. W. & S. wheat 
special. 


Bast GroTe- 
land. 


2960 


Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Special guano. 


Penn Yan. 


8045 


Milsom Rendering and Fertilizer 
Co., Buffalo, N. Y. 


Wheat, oats and 
barley phos- 
phate. 


Waterloo. 

International. 

Sodus. 


2818 
2906 
2997 


Newark Agricultural Co., 

Newark, N. J. 


Lawn dressing. 


Eatayia. 


2890 


Newark Agricultural Co., 

Newark, N. J. 


Oat, wheat and 
barley manure. 


Batavla. 


2886 


Newark Agricultural Co., 

Newark, N. J. 


Pea and bean mar 
nure. 


Batavla. 


2891 


Newark Agricultural Co., 

Newark, N. J. 


Special manure. 


Batarla. 


2888 
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LBCTBD IN New York State During the Pall of 1896. 
turers and as found by chemical analysis at this Station. 





Pounds of 

nltrofMiln 

100 pounds of 

ferUUaer. 


Poauds of 
available phos- 
phoric add in 
loo pounds of 

fertUlxer. 


Pounds of total 

phoitpboric acid In 

100 pounds of 

ferUUser. 


Pounds of water- 
soluble potash 
In luu pounds of 
feriillzer. 


Guaranteed. 
Found. 


2.47 
8.29 




22 
23.23 




10.53 




Guaranteed. 
Fofond. 




11 
10.39 


12.37 
10.68 








Below gnaranteei. 


0.61 




Guaranteed. 
Found. 


0.80 
1.08 


7 
6.94 


9 
9.12 


2 
1.76 


Below guarantee. 


0.24 


Guaranteed. 
Fomid. 


1 
1.05 


10 
10.39 


11 
10.39 


6 
5.06 


Below guarantee. 


0.95 


Guaranteed. 
Found. 


1.85 
1.38 


8 
7.49 


9 
10.24 


4 
2.98 


Below guaranftee. 


0.47 


0.51 


1.02 


Onaranteed. 
Pound. 


0.82 
0.73 


10 
9.90 


11 
11.79 


1 
0.85 


Guaranteed. 
Found. 


1.20 
1.42 


8 
8.52 


9 
10.67 


2 
1.83 


Guaranteed. 
Found. 


3.29 
1.81 


6 
5.38 




5 


7.77 


2.55 


Below gaarantee. 


1.98 


0.62 


2.45 


Guaranteed. 
Found. 


1.25 
1.22 


9 
8.12 




2 


10.21 


2.64 


BjBlow guarantee. 


0.88 




Guaranteed. 
Found. 


0.82 
0.96 


10 

8.14 


11 
10.04 


4 
8.89 


Below guarantee. 


1.86 




Guaranteed. 
Found. 


0.82 
1.16 


6 
8.15 


7.50 
10.78 


1.50 
1.57 
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Bbpobt of thb Chsmist of the 



Rbsults of Analyses of Gommebcial Fertilizers Col- 
Composition of fertilizers as guaranteed hy tnanufac- 





Trade name or brand. 


Locality where 
sample wae taken. 


9(3 


Newark Agricultural Co., 

Newark, N. J. 


Special potato 
manure. 


Batavia. 


2886. 


Newark Agricultural CJo., 

Newark, N. J. 


Vegetable ma- 
nure. 


Batayla. 


2889 


Newark Agricultural Co., 

Newark, N. J. 


Wiheat and corn 
manure. 


Batayla. 


2887 


Niagara Fertilizer Ck)., 

Buffalo, N. Y. 


Potato, tobaccc 
and hop fertili- 
zer. 


Parma. 


2814 


Niagara Fertilizer Oo., 

Buffalo, N. Y. 


Wlieat and corn. 


Romulus. 


2829 


Oakfleld Fertilizer Oo.. 

Buffalo, N. Y. 


Domestic fertili 
zer. 


IntemationaL 
Sodus. 


2907 
3007 


Oakfleld Fertilizer Oo., 

Buffalo, N. Y. 


Golden sbeaf fei 
tilizer. 


Sodus. 


8006 


Oakfleld Fertilizer Oo., 

Buffalo, N. Y. 


High farming fer- 
tilizer. 


Bodus. 


8003 


Oakfleld FertUizer Oo., 

Buffalo, N. Y. 


Potato and tobac- 
co f eittilizer. 


Bodus. 


8006 


Oakfleld Fertilizer Oo., 

Buffalo, N. Y. 


Special wheat and 
com. 


Oakfleld. 


2883 


Oakfleld Fertilizer Oo., 

Buffalo, N. Y. 


Special hop "A," 


Sodus. 


8004 
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LBCTBD IN New York State During the Pall op 1896. 
tuners and as found hy chemieal analysis at tJUs Station. 





! 

Pomid« of 

nitrogen In 

100 ponndB of 

ferUlizer. 


Poondfl of 

phorlo acid in 

100 ponnds of 

fertUixer. 


Pounds of totol 

photpliorio add In 

100 poondB of 

fertUlsar. 


Poiinda of water- 

■oluble potash 

in 100 pound! of 

fertUUer. 


Guaranteed, 
Found. 


1.66 
1.80 


8 
7.02 


9.25 
9.12 


8 
8.62 


Below guarantee. 


0.98 




Guaranteed. 
Found. 


3.10 
2.66 


8.25 
8.03 


9.75 
9.71 


7 
6.90 


Below guarantee. 


0.44 


0.22 




Guaranteed: 
Found. 


1.25 
1.20 


7 
6.56 


8.75 
8.25 


2 
2.11 


Below guaranty. 


0.44 




Guaranteed. 
Found. 


1.64 
1.52 


8 
8.49 


9 
9.98 


2.70 
3.00 


Guaranteed. 
Found. 


1.23 
1.89 


8 
8.41 


9 
10.86 


2.16 
2.44 


Guaranteed. 
Found. 


1.65 
1.58 


8 
8.21 


9 
9.19 


1.08 
1.48 


Guaranteed. 
Found. 


1.23 
1.43 


7 
7.64 


8 
8.47 


1.89 
2.18 


Guaranteed. 
Found. 


1:85 
1.66 


8 
7.97 


9 
8.83 


2.43 
2.56 


Guaranteed. 
Found. 


2.47 
2.60 


6 
6.61 


7 
7.57 


4.32 
•4.66 


Guaranteed. 
Found. 


3.70 
3.86 


8 
8.07 


9 
8.73 


6 
6.91 


Guaranteed. 
Found. 


0.82 
0.79 


6 
5.91 


8 
7.76 


6.50 
6.28 


Below guarantee. 


0.22 



* PoUsh present tn form of sulphate. 
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Report of the Chemist of the 



Results of Analyses of Commercial Fertilizers Col- 
Camposition of fertilizers as guaranteed by manuffc- 



MANUFACTURER 


Trade name or brand. 


Locality H here 
•ample was taken. 


1 

i 


Oakfleld FertUizer Ck)L, 

Buflfalo, N. Y. 


Special vine. 


Falrport 
Oakfield. 


2804 
2894 


Oakfleld Fertilizer Co., 

Buffalo, N. T. 


St&ndard. 


Oakfi^d. 


2892 


Pacific Guano Co., 

New York City. 


Dissolved bone 
and potash. 


Bocheater. 


2780 


G. A. PearsaU, 

WlUiamson, N. Y. 


BeanspeciaL 




3009 


G. A. Pearsall, 

Williamson, N. Y. 


Fruit speciaL 




8010 


G. A. Pearsall, 

WilllamBon, N. Y. 


Wheat and corn 
special. 


Wllllamsoo. 


3008 


A. PetersoQ, 

Rochester, N. Y. 


Farmers* benefit 


Rochester. 


2806 


A. Peterson, 

Bociiester, N. Y. 


Penfield stand- 
ard. 


Rochester. 


2806 


Moro Phillips Chemical Co., 

Philadelphia, Pa. 


C. & G. complete 
fertilizer. 


Dansville. 


2748 


Moro Phillips Chemical Co., 

Philadelphia, Pa. 


Dissolved phos- 
phate. 


Skaneateles. 


2066 


Moro PhilUps Chemical Co., 

Philadelphia, Pa. 


Farmers* phos- 
phate. 


Skaneateles. 
Hlmrods. 


2904 
8089 
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LKOTBD IN NbW YoRK StATB DURING THB PaLL OP 1896. 

turera and as found by chemical analysis at iMs StatUm, 





Pounds of 

nltrogonin 

100 poanda of 

fertUlaer. 


Pounds of 
aTallable phot- 
phorioadMlln 
100 pounds ot 

fartlllxer. 


Pounds of total 

100 pounds of 
fartUlser. 


Pounds of water- 
In 100 pounds of 
fertilizer. 


Guaranteed. 
Found. 


2.06 
2.83 


6 
6.15 


7 
7.27 


5.40 
5.48 


Gaaranteed. 
Found. 


2.47 
2.81 


10 
9.79 


11 
10.30 


1.62 
2.22 


Below guarantee. 


0.21 




Gnaraniteed. 
Pound. 




10 
12.76 




2 
♦2.34 




14.34 


GnaraoCeed. 
Found. 


0.82 
1.24 


8 
8.27 


9 
12.26 


4 
8.98 


Guaranteed. 
Found. 




8 
8.12 


• 


10 
11.88 




8.52 


Guaranteed. 
Found. 


2.05 
2.26 


9 
10.86 


10 
12.61 


2 
2.65 


Guaranteed. 
Found. 


1.26 
2.13 


6 
10.38 




2 

2.26 


14.51 


Guaranteed. 
Found. 


2.26 
2.90 


8 
8.80 




4 
4.65 


13.29 


Guaraufteed. 
Found. 


1 
0,98 


8 
9.28 


9 
10.49 


1.50 
1.23 


Below guarantee. 


0.27 


Guaranteed. 
Found. 




12 
13.36 


13 
14.14 








Guaranteed. 
Found. 


0.80 
1.13 


7 

8.83 


8 
10.52 


1 

1.45 



* Potash preFent in form of lulpliate. 



Digitized by 



Google 



250 



Bbport of the Chbmist of ths 



Bbsults of Analyses of Gommbrcial Fbrtilizbrs Col- 
Composition of fertilizers as guaranteed hy manufaC' 



MANUFACTURER. 


Trade name or brand. 


Locality where 
sample was taken. 


1 


Moro PhUUpB Obemical Co., 

PJiiladelphla, Pa. 


G^uarant^eed 
guano. 


Willow 
Creek. 


2967 


Moro PhllUpB Chemical Co., 

Philadelphia, Pa. 


Genaine German 
kainlt 


Kendala. 


2833 


Moro Phllttps Chemical Co., 

Philadelphia, Pa. 


Half and half. 


Eendala. 


2832 


Moro PhllUpB Chemical Co., 

Philadelphia, Pa. 


Kinne's selected 
fertilizer. 


arid. 


2824 


• 

Moro PhllUps Chemical Co., 

Philadelphia, Pa. 


Soluble bone 
phosphate. 


DansTiUe. 


2747 


Moro PhUUps Chemical Co., 

Philadelphia, Pa. 


Special fertilizer. 


WUlow 
Creek. 


2966 


Qulnotpiac Company, 

New York City. 


Mohawk. 


Skaneateles. 


2868 


Qninniplac Company, 

New York City. 


Uncaa bone meal. 


Rochester. 


2778 


Read Fertiliser Co., 

New York City. 


Acid phosphate. 


Syracuse. 


2866 


Read Fertilizer Co., 

New York City. 


Farmers* friend 
super phos- 
phate. 


Syracuse, 


2848 


Read Fertilizer Co., 

New York City. 


High grade farm- 
ers' friend. 




2866 
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LBOTBD IN Nbw Tork Statb During thb Pall of 1896. 
turcm and as found J>y chemical analy$i8 at this Station. 





Pound! of 
nitrogen in 
.100 pounds ot 
^eriUls«r. 


Potmds of 
aTallable pliot- 
phorio acid In 
100 pound* of 

fertiliser. 


Pounds of total 

pboroliorlo acid In 

100 pounds of 

fertllJser. 


Pounds of water- 
In 100 pounds of 


Guaranteed. 
£\miMJL 


1.25 
1.40 


9.25 

8.75 


10.25 
10.74 


1.40 
1.46 


Below guarantee. 


0.50 




Gnaranteed. 
Found. 








12.42 
13.48 






Guaranteed. 
Fbund. 




10 
11.16 


11 
12.13 


5.50 
♦6.55 




Guaranteed. 
Found. 


1.25 
1.27 


9 

9.81 


11 
11.07 


2.50 
8.82 


O-IMU^AII f M^ 




14 

14.27 


15 
15.42 




Found. 






Guaranteed. 
Found. 


1.85 
1.85 


9 
8.57 


10 
10.19 


4.75 
5.18 


Below guarantee. 


0.43 




Guaranteed. 
Found. 


0.82 
0.96 


7 
6.82 


8 
9.63 


1 
1.88 


rSnjinintf^AMl 


1.65 
2.16 




14 
15.43 




Found. 


4.71 




djutrnntdin^ 




10 
9.81 


12 
11.28 




Found. 






Guaranteed. 
Found. 


2.05 
2.05 


9 
9.10 


11 
10.52 


2 

2.08 


Guaranteed. 
Found. 


3.25 
2.94 


5 
5.45 


6 
6.80 


10 
10.21 


Below guarantee. 


0.31 





* Potash present In form of sulphate. 
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Report op thb Chemist op the 



Results of Analyses of Commercial Fertilizers Gol- 
Ccmposition of fertilisiera as guaranteed by manufaC' 



MANCJFAC3TUREB. 


Trade name or teand. 


LooaUty where 
sample waa taken. 


|l 


Read Fertilizer Co., 

New York City. 


Leader guano. 


Farmer. 

Syracuse. 

Himrods. 


2819 
2847 
3042 


Read Fertilizer CJo., 

New York City. 


New York State 
super phos- 
phate. 


Syracuse. 


2849 


Read Fertilizer Co., 

New York City. 


Original alkaline 
bone. 


Syracuse. 


2861 


Read Fertilizer Co., 

New York City. 


Practical potato 
Bpecial. 


Syracuse. 


2864 


Read Fertilizer Co., 

New York City. 


Prime wheat and 
rye. 


Syracuse. 


2860 


Read Fertilizer Co., 

New York City. 


Pure ground 
l)one. 


Syracuse. 


2868 


Read Fertilizer Co.. 

New York City. 


Soluble bone. 


Syracuse. 


2862 


Jno. S. Reese & Co., 

Baltimore, Md. 


Challenge crop Fayette, 
grower. 


2976 


Jno. S. Reese & Co., 

Baltimore, Md. 


Crown phosphate 
and potash. 


Fayette. 


2976 


Jno. S. Reese & Co., 

Baltimore, Md. 


Potato phosphate. 


Painted Post 


8035 


Jno. S. Reese & Co., 

Baltimore, Md. 


Special alkaline 
bone. 


Albion. 


2749 
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LAOTBD IN New York State During the Fall of 1896. 
turers and as found hy chemical analysis at this Station, 





Ponnda of 

nitrogen In 

100 pounds of 

fertUUer. 


Pounds of 
aTailable pbo6- 
ptaorlc acid in 
100 ponnda of 

fertillier. 


Ponnda of total 

phospnorlc acid In 

lUO pounds of 

fertiliser. 


Pounds of water- 
soluble potash 
in lOu pounds of 
fertUiser. 


Guaranteed. 
Found. 


0.82 
1.12 


7 
7.21 


8 
8.03 


2 

2.40 


Guaranteed. 
Found. 


1.25 
1.59 



8.03 


10 
10.06 


2 
2.31 


Guaranteed. 
Found. 




10 
9.71 


11 

10.82 


8 

2.59 




Below guarantee. 


0.29 


0.41 


Guaranteed. 
Found. 


0.82 
1.17 


4 
4.86 


5 

5.50 


8 
8.24 


Guaranteed. 
Found. 


1.64 
1.84 


8 
7.99 


9 

9.84 


4 
4.17 


Guaranteed. 
Found. 


2.05 
2.86 




22 
24.86 




7.27 




Guaranteed. 
Found. 




16 
14.54 


17 
17.73 












Below guarantee. 


1.46 




Guaranteed. 
Found. . 


1 

0.82 I 8.50 
1.13 10.06 


11.25 
12.64 


2 
2.21 


Guaranteed. 
Found. 




12 
13.02 


13 
15.32 


2 
1.69 




Below guarantee. 


0.31 


Guaranteed. 


2.06 
2.10 


8.50 
10.00 




6 
5.4Y 


Found. 


10.83 


Below guarantee. 


0.53 


Guaranteed. 
Found. 




10 
10.21 


12 
12.63 


1 
1.26 
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Report of thb Chbmist of thb 



Results of Analyses of Commercial Fertilizers Col- 
Composition of fertilizers as guaranteed hy manufac- 



MANUFACTURER. 


Trade name or brand. 


Localitj where 
•ample was taken. 


1 

dE 

OS 
GO 


Jno. S. Reese ft €k>., 

Baltimore, Md. 


Wiheat special. 


Fayette. 


2977 


Standard PeptllUser Co., 

Boston, Mass. 


Ammoniated dis- 
solyed bone. 


Jamestown. 


2942 


Standard Fertilizer CJo., 

Boston, Mass. 


Bone and potash. 


Fayette. 


2979 


Standard Fertiliaser Co., 

Boston, Mass. 


Dissolved bone. 


Warsaw. 


2928 


Standard Fertilizer Co., 

Boston, Mass. 


Bztra fine ground 
bone. 


Hamburg. 


2903- 


Swift ft Co., 

CMcago, lU. 


Bone tankage. 


Hinsdale. 


2937 


Swift ft Co., 

Chicago, 111. 


Oround steamed 
bone. 


Clean. 


2938 


Swift ft Co., 

Chicago, 111. 


Pure raw bone 
meaL 


Clean. 


2936 


C. R. Swortfl, 

Dundee, N. Y. 


Allcaline dissolved 
bone phosphate. 


Dundee. 


8088 


C. B. Sworts, 

Dundee, N. Y. 


Dissolved bone. 


Dundee. 


8087 


C. B. Sworts, 

Dundee, N. Y. 


Special guano. 


Dundee. 


3rv40 
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LBCTBD IN Nbw York State During the Fall of 1896. 
tvrers and as found by cliemical analysis at tJUs Station. 





PoandB of 

nitrogen In 

100 pound* of 

fartUlxer. 


Pounds of 
avaiUble phos- 
phoric add In 
100 pounds of 

fertUiser. 


Pounds of total 

phosDhorlc Mdd In 

100 pounds of 

feitUlxer. 


Pounds of water- 
•olubto potMh 

*"^f^fiS5?** 


Oiiii.ni n f iMwl 




10 
11.94 




1 

1.04 


Found. 




14.90 


Guaranteed. 
Found. 


1.64 
2.91 


9 
9.35 


10 
12.52 


2 
2.02 


Gnaranteed. 
Found. 




8 
10.42 


10 
11.16 






2.50 
2.61 


Guaranteed. 
Pound. 




10 
10.83 


12 
12.31 












GuarajQteed. 
f\mnd. 


1.65 
2.07 




14 
18.14 




8.62 








Guaranteed. 
Found. 


5 
5.21 




17 
17.45 




9.44 








Guaranteed. 
Found. 


3.25 
3.00 




23.25 
25.86 




9.10 








Below guarantee. 


0.25 




GuarantAetfL 


3.75 
3.84 




23 
24.22 




Found. 


8.03 








Guaranteed. 
Found. 

Below guarantee. 




13 
13.34 




3 
2.70 

0.30 




13.84 


GuarantPMl 




14 
14.70 






Found. 




16.52 




Guaranteed. 


0.82 
0.74 


10 
11.30 




8 
6.47 

1.53 


Found. 

Brtow guarantee. 


12.59 
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Bepobt of the Chemist of the 



Results of Analyses of Commercial Fe&tilizbbs Col- 
CampositUm of fertilizers as guaranteed hy manufac- 



MANUFACTURBR. 


Trade name or brand. 


Locality where 


.1 


Tassel & Engleson, 

WilMamson, N. Y. 


Wheat and seed- 
ing fertilizer. 


Williamson. 


8011 


I. P. Thomas & Son, 

Philadelphia, Pa. 


Special dissolved 
bone and pot- 
ash. 


Bast Avon. 


2951 


G. 0. P. Turner, 

OhnrchvlUe, N. Y. 


H 1 g h-grade 
guano. 


Churohville. 


3081 


G. 0. P. Turner, 

OhurchTiUe, N. Y. 


Blood. 


OhurchvUle. 


8032 


Tygert-AUen Fertilizer Ck)., 

Philadelphia, Pa. 


Acidulated phos- 
phate. 


Owego. 


2840 


P. G. Underwood, 

1 ! .; Oiielto,N.Y. 


Underwood fert»- 
lizer. 


Oneida. 


3026 


Walker Fertilizer Ck)., 

OUfton Springfl, I*. Y. 


Acme potato an*! 
yegetable ma- 
nure. 


Lyons. 


3016 


Walker Fertilizer Ck)., 

Ollf ton Springs, N. Y. 


Ammonlated 
phospihate. 


Lockpoct 
Sodus. 


2756 
3002 


Walker Fertilizer Co., 

OHf ton Springs, N. Y. 


Clifton. 


Sodus. 


3001 


Walker FtertiMzer Ck)., 

OUfton Springs, N. Y. 


Lawn fertilizer. 


OUfton 
Springs. 


28T2 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Old Pittsburg. 


OUfton 
SlHrings^ 


2870 
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LDCTBD IN New York State During the Fall op 1896. 
turers and as found &y chemicdl analysis at this Station. 





Poondflof 

nitrogen In 

100 pounds of 

fertillMr. 


Poanda of 
avalUble phos- 
phoric acTd In 
101) pounds of 

ferUllsor. 


Pounds of total 

100 pounds of 
fertUlser. 


Pounds of water- 

soluble potash 

In 100 pounds of 

fertUlser. 


Guaranteed. 
Found. 


2.25 
2.26 


8 
8.95 




8.24 
♦3.98 


11.28 


Guaranteed. 
I'\>nnd. 




8 
11.77 


1 
9 1 2 




13.03 1 2.15 

I 


Guaranteed. 
Found. 


2.50 
2.70 


9 
9.41 


10 
10.30 


4.75 
6.67 


Guaranteed. 
Ptmnd. 


11.50 
12.01 














Guaranteed. 
Found. 




14 
14.53 








16.01 




Guaranteed. 
Found. 


2.50 
2.61 




10 
11.45 


4.50 
7.80 


7.10 


Guaranteed. 
Found. 


3.10 
3.24 


5.50 
5.01 




16 
14.66 


6.88 


Below guarantee. 


0.49 


0.35 


Guaranteed. 
Found. 


1.65 
1.58 


8 
7.76 




1 


9.16 


1.66 


Below guarantee. 


0.24 




Guaranteed. 
Found. 


2.47 
2.63 


10 
8.91 




2 50 


11.25 


2.65 


Below guarantee. 


1.09 




Guaranteed. 
Found. 


4.10 
4.35 


8 
3.22 




5 


3.45 


5.84 


Guaranteed. 
Found. 


1.66' 
1.57 


8 
8.35 


10 
9.16 


3 
2.83 



17 



* Potash present In form of lulphate. 
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Report of thb Chemist of the 



Results of Analyses of Commercial Fertilizers Col> 
Composition of fertilizers as guaranteed by manufac- 



MANUFACTURER. 


Tr»de name or brand. 


Locality where 
sample waa taken. 


|1 


Walker Fertilizer CJo., 

OHf ton Springs, N. Y. 


Potato and vege- 
table grower. 


SoduB. 


8000 


Walker Fertilizer Co., 

Clifton Springs, N. Y. 


Pure ground 
bone. 


Glifton 
Springs. 


2871 


Walker PertiMzer Co., 

Clifton Springs, N. Y. 


Victoria bone. 


Lyons. 


3015 


Walker FertlMzer Co., 

CHf ton Springs, N. Y. 


Wheat special 
No. 2. 


Lockport 


2755 


M. E. Wheeler & Co., 

Rutland, Vt. 


Electrical dis- 
solved bone. 


Bast William- 
son. 


9013 


M, E. Wbeeler ft Co., 

, Rutland, Vt. 


Fruit fertilizer. 


Wethersfleld 
Springs. 


2929 


M. B. Wheeler ft Oo„ 

Rutland, Vt. 


Royal wheat 
grower. 


Baat WlUlam- 
son. 


3012 


WiUiams & Clark Fertilizer Co., 

New York City. 


Ammoniated 
bone superphos- 
phate. 


Rochester. 
Ayon. 


2770 
2953 


Williams ft Clark FertlUzer Co., 

New York City. 


Dissolved bone 
and potash. 


Rochester. 
Caledonia. 


2771 
2881 


Williams ft Clark Fertilizer Co., 

New York City. 


Carteret ground 
bone. 


Rochester. 


2781 


Williams ft Clark Fertilizer Co., 

New York City. 


Qenesee yalley 
formula. 


Ayon. 


2952 
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LBOTBD IN Nbw Yobk Statb During thb Fall OP 1896. 
turers and as found by chemical analysis at this Station, 



* Potash present In form of vulphitte. 





Pounds of 

nitrogen In 

100 pounds of 

fertilizer. 


Pounds of 

available phos- 

pborlo acid In 

100 pounds of 

fertiliser. 


Pounda of total 

phosphoric acid in 

100 poundK of 

fertliUer. 


Pounds of water- 
sol ublo potash 
in 100 pounds of 
fertiliser. 


Gnaranteed. 
Foand. 


2.47 
2.50 


6 

6.21 




7 
8.11 


7.15 


Gnaranteed. 
FMind. 


3.70 
4.16 




21 
21.75 




9.79 




Guaranteed. 
Found. 


0.82 
1.00 


8 
7.29 




1.50 

1.53 


9.20 


Below guarantee. 


0.71 




Guaranteed. 
Found. 


1.66 
1.31 


11 
12.51 




5 
4.85 


12.51 


Below guarantee. 


0.34 




Guaranteed. 
Found. 




14 
15.36 


15 
15.77 








Gnaranteed. 
Found. 




10 
10.32 




8 
9 




11.04 


Guaranteed. 
Foond. 


0.82 

1.18 


8 
7.51 


9 
11.85 


2 

2.05 


Below gaarantee. 


0.49 




Gnaranteed. 
Found. 


2.47 
2.45 


9 
9.63 


10 
11.91 


2 

2.04 


Gnaranteed. 
Fomid. 




10 
9.96 




2 

♦2.18 




12.81 


Gnaranteed. 
Fonnd. 


2 
2,01 




14 
17.60 




16.18 




Guaranteed* 
Fonnd. 




10 
9.57 


14.78 


6 
•.88 




Bekm guarantee. 


0.43 
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Bbport of the Ghbmist of tub 



Results op Analyses op CoMMBRciAii Fbrtilizbbs Col- 

Chmpo»Uion of fertilizer 9 as guaranteed by «uinir/ic- 



MANUFACTURER. 


Trade name or brand. 


LocAUtjwbera 
•ample was taken. 


% 


WllliamB ft Clark Fertilizer Co., 

New York City. 


Universal. 


OaledoDla. 


2882 


Worcester & Matt, 

UnJon Hill, N. Y. 


Alkaline bone. 


Union Hill. 


2811 


Worcester ft Mott, 

Union Hill, N. Y. 


Grain and grass. 


Union HilL 


2812 


Worcester ft Mott, 

Union Hill, N. Y. 


Storm king. 


Lincoln. 


2813 


Zell Guano Co., 

Baltimore, Md. 


Crop insurer. 


Cato. 


2m 


Zell Guano Co., 

Baltimore, Md. 


Special grain fer- 
Ulizer. 


Clyde. 


3020 


Zell Guano Co., 

Baltimore, Md. 


Wilson's special 
No.l, 


LeRoy. 


2908 


Zell Guano Co., 

Baltimore, Md. 


Wilson's special 
No 3. 


LeRoy. 


2900 
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LBCTBD IN NbW YoRK StATB DuRING THE PaLL OP 1896. 

tm-ers and as found by cJiemical analysis at this Station. 





Pounds of 

nitrogen In 

100 pounds of 

fertiliser. 


Pounds of 
aTAllable phos- 
phoric MM in 
100 pounds of 

fertiliser. 


Pounds of total 

phosphoric add In 

100 pounds of 

fertUlser. 


Pounds of water> 

soluble potash 

In 100 pounds of 

fertlUser. 


GuaraiKteed. 
Found. 


1.64 
2.05 


8 
9.13 


9 
12.88 


2 
2.55 


GDaranteed. 
Foand. 




13 
13.12 




3 

2.65 




13.71 


Below guarantee. 


0.35 


Guaranteed. 
Found. 


1.23 
1.13 


10 
9.86 




3 
3.09 


11.09 


Guaranteed. 
Pound. 


1.85 
1.78 


9 
9.23 




4 
3.99 


10.37 


Gnamntee^ 
Found. 


0.80 
0.86 


7 
9.94 


9 
12.25 


1 
1.32 


Guaranteed. 
Found. 


0.80 
0.86 


8 
8.30 


10 
11.86 


4 
4.82 


Guaranteed. 
Found. 


0.80 
0.86 


8 
9.79 


10 
12.74 


4 
4.40 


Guasanteed. 
Found. 




14 
15.09 


15 
16.95 
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REPORT OF THE HORTICULTURIST. 



8. A. BEACH. 



During 1896 the Station Horticulturist and his assistants have 
been occupied chiefly with work pertaining to (1) the testing of 
the many hundreds of varieties of fruits which are included in 
the Station collections, and keeping a permanent record for each 
variety; (2) the origination of new fruits for the purpose of secur- 
ing improved sorts; (3) the investigation of certain subjects con- 
cerning the growing of vegetables under glass; (4) the prevention 
of various plant diseases by spraying and otherwise; (5) a com- 
parison of different kinds of spraying apparatus; (6) a comparison 
of the amount of winter injury in 1895-6, which was sustained by 
different varieties of fruit throughout the State; (7) experiments 
in thinning fruit; (8) trial of different plants for cover crops in 
orchards. 

Addresses on horticultural subjects were given in various 
places in the State; exhibits of fruit were made at the State 
Fair; the American Institute Fair, held in Madison Square 
Garden, New York city; the annual meeting of the Western New 
York Horticultural Society, Rochester, N. Y., and in other places. 

Mr. Paddock has given special attention to testing straw- 
berries, blackberries and raspberries, girdling grapes, and a 
comparison of spraying apparatus. He has also continued his 
investigations in treating raspberry anthracnose. The bulletins 
and reports on these subjects are prepared by him. 

Mr. Close has given special attention to the correspondence 
concerning winter injury to fruits and to photographing and 
describing fruits, particularly apples. 

These gentlemen have also assisted in various other parts of 
the horticultural work with fidelity and efficiency. 
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The following bulletins on horticultural topics were prepared 
in 1896: 

No. 98. Plum leaf spot, cherry leaf spot and fruit rot. S. A. 
Beaoh. 

No. 109. Strawberries. W. Paddock. 

No. 111. Variety tests with blackberries, dewberries and rasp- 
berries. W. Paddock. 

No. 114. Gooseberries. S. A. Beach. 
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I. TESTING FRUITS. 



S. A. BEACH. 



From the very beginning of experiment work at this Station, 
i. e., since 1882, the testing of varieties of fruits and vegetables 
has been given considerable prominence here. Because more 
immediate results may be obtained with vegetables than with 
fmitSythe testing of vegetables was for several years given special 
attention, and the value of much of the work that was done in 
this line, notably the investigations concerning corn, beans and 
tomatoes, soon became widely recognized. Early in the history 
of the Station the planting of varieties of fruits was begun, and 
it has been constantly extended till now. The testing of fruits 
absorbs so much time that with the force at present available for 
the work but little attention can be given to testing vegetables. 

OBJECT OF THE WOBK. 

The principal reasons for continuing the work with testing 
varieties, as I apprehend them, are: 

First. To give the people of the State a trustworthy and unbi- 
ased account of the character of the varieties, so far as their 
record at this Station is concerned, especially comparing recently 
introduced or little known varieties or novelties, with standard 
sorts, and calling attention to such of them as appear to be 
worthy of more extended trial. 

Second. To preserve for future reference a record of all varieties 
which have been tested together with drawings, photographs, 
models and herbarium specimens of them. 

Third. To determine the true names of varieties for the many 
people who make application to the Station for such information 
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and to publish synonyms. This will have a tendency to check the 
dissemination of old varieties under new names. 

Fourth, To furnish the Horticulturist or Botanist with material 
for the study of any particular group of fruits or vegetables which 
he may be investigating as to hardiness, productiveness, ability 
to fertilize their own blossoms, methods of propagation, immunity 
from disease, the evolution of different types or any other feature 
of botanical or horticuiltural interest. 

Some idea of the extent to which fruit testing has developed 
at this Station may be gained from the following tabulated state- 
ment of the numbei' of varieties of ordinary kinds of fruit now in 
the Station collections; the number which were added to the list 
in the fall of 1895 and the spring of 1896; and the number of 
seedlings that have originated at the Station which are now 
being tested: 

Fruit Yaribtirs Under Test. 



KIND OF FRurr. 



Pomaoeous fruits : 

Apples 

Crab apples . . . 

Pears' 

QaiDces 

Stone frnits : 

Almond 

Apricots 

Cnerries 

Peaches 

Plnms 

Small fruits: 

Grapes 

Currants 

Gooseberries . . 

Blackberries .. 

Dewberries ... 

Raspberries ... 

Strawberries .. 



Total . 



Station secMl- 

Hogs DOW 

being tested. 



49 



27 

451 
53 

269 

1 

48 

18 

170 



Varieties 

added In faU 

of 1806 and 

spring of 1807, 



1,111 



117 

1 
23 



4 
13 
22 
13 

5 

10 

6 

2 



17 
32 



265 



Total 
▼arietiesiK 



31 

164 

10 

1 

24 

67 

183 

244 

690 
108 
464 
48 
49 
123 
840 



3,066 
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Besides the fruits just enumerated there are growing at the 
Station some novelties or fruits that are little grown, such as 
the Wineberry, Golden Mayberry, Mulberry, Juneberry, Straw- 
berry, Raspberry, etc. 

APPLES AND CRAB APPLES. 
8. A. BEACH, W. PADDOCK, C. P. CLOSE. 

With few exceptions the varieties of apples and crab apples 
which have been received for testing at this Station have been 
topworked on bearing trees of Baldwin and Rhode Island Green- 
ing, sometimes they have been worked on young trees of some 
other varieties, and in many cases root-grafted or budded trees 
of the varieties designed for testing have been planted. Many old 
varieties have been included in the orchards that new or little- 
known kinds may be compared with them. 

Notes on a few varieties based on their records at this Station 
are given below. Some of them may do better elsewhere than 
they have done here; others may not do so well. It is not ex- 
pected that these notes will give a complete report as to the 
merits of the fruits, but they give their records at the Station up 
to the present time. 

Notbs on Varibtibs. — Applbs. 

Ia the f oUowlDfr pagei synoo jms and temporanr names or numbers of unnamed fruits are 

printed In italics. 

Amasia. — CJions received from Ellwanger & Barry, Rochester, 
N. Y., in 1883, were topworked on a bearing tree. The tree 
bore one good crop in 1894 and a light crop in 1896. It makes 
a slow upright growth, and has not yet been very productive 
here. The fruit is not as attractive as more highly-colored va- 
rieties are, but it is about the right size for a table apple, and, 
on account of its good quality, is desirable for dessert use for 
those who prefer a very mild sub-acid or sweet apple. Season, 
December to March. 

Frvdt medium oribelow, roundish-conic, sometimes oblique and somewhat 
ribbed; skin pale yeUow nearly overspread with red, Bplashed and striped 
with carmine, and tblckly sprinkled with light straw-colored dots; cavity 
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narrow, deep, slightly russeted; stem short, slender; basin abrupt, moder- 
ately broad and deep; calyx small, dosed; flesh nearly white, crisp, rather 
coarse, Juicy, sweet or nearly so, agreeable aroma and flavor, very good 
quality. 

Andrews Winter. — From Benj. Buckman, Farmingdale, Ills., 
1889. It was topworked on a bearing tree and bore its first 
fruit six years later. It has made a vigorous, somewhat spread- 
ing growth. It came into bearing early and has been quite 
productive. The fruit, which is in season from late winter to 
June, may prove valuable where a very late keeper is desirable. 

Fruit small, roundish-conic, faintly ribbed, oiften unsymmetrioal, flat- 
tened at the baae; cavtity moderately broad and deep, slightly ribbed, 
slightly russeted; stem short; basin abrupt, moderately deep, coarsely 
corrugated; calyx small and closed. Skin yellowish green overlaid with a 
dull purplish-red and dotted with pale straw-colored dots. Flesh greenish 
white, firm, moderately Juicy, rather fine-grained, very mild sub-acid, fair 
to good quality and flavor. 

August. — Originated from seed of Wealthy, by P. M. Oidron, 
Excelsior, Mum., from whom it was received in 1888. It was top- 
worked on a bearing tree and bore a few fruits in 1893 for the 
first time. The tree is of spreading habit and makes a mod- 
erate growth. It came into bearing early and has given satis- 
factory yields. 

Fruit medium or below roundlah-oblate, sligbtly cotilc; ekin yellow cov- 
ered with abundant bloom and striped and splashed with bright dark red 
and sprinkled with small whitish dots, stalk rather short set in a medium 
to deep, regular cavity. Calyx with long recurved segments set in a 
moderately shallow basin. Flesh yellowish, half fine, moderatedy juicy, 
breaking, mild subacid, with slight crab apple flavor, good quality. iSea- 
son, August 

Benninger.— From W. H. Benninger, Walnutport, Pa., 1889. 
—Under date of April, 1892, Mr. Benninger writes: 

" The original tree came up a« a natural tree sixty yeare ago on the 
farm of my grandfather, Uhlie Benninger. It has been topgrafted for 
over thirty years in Lehigh and Northampton countiea It is a good 
grower, an annual and very prolific bearer; the fruit is very large and 
uniform in size; flesh yellow and good flavor." 

As grown here it has a spreading habit and makes a moder- 
ate growth. It was topworked on a bearing tree in 1889, and it 
bore a few fruits in 1894, 3 bushels in 1895 and 6J bushete in 
1896, thus confirming the claim that it is productive. It seems 
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to be a really valuable apple for dessert use but it is too mild 
in flavor when cooked to make it desirable for culinary use. 
It is medium or above in size and attractive in appearance, 
having a fine blush over a yellow background. Basin broad, 
shallow, wrinkled; calyx lobes rather large and long; cavity 
moderately deep, slightly russeted; stem medium; flesh tinged 
with yellow, fine grained, moderately juicy, mild sub-acid, good 
quality. Season, September. 

Colton. — Received cions from EUwanger & Barry, Rochester, 
N. Y., in 1888 and topworked them on a bearing tree. The tree 
is upright in habit, has made a good growth but has not, as yet, 
been productive. Season, last of August. 

Fruit medium size, Touudish, narrowing towairde either end; skin pale 
gfeenl^ yellow, dotted with large faint greenish dots when rlpa Oalyx 
medium, nearly closed; segments rather long, recurved; tbasin small, cor- 
rugated; stalk medium, stout; cavity small, shallow. Flesh whitish, mild 
nib-flcid, juicy, rather coarse-grained, crisp, fair quality. 

Edwards Favorite. — Received cions from Benj. Buckman, 
JParmingdale, 111., and topworked them on a bearing tree in 1889. 
It came into bearing six years later and since then has given 
satisfactory yields. The tree makes a vigorous, spreading 
growth. 

Fmit-medlum size, oblate, symmetrical, sUghtly ribbed at basin. Oavity 
may be narrow* deep and sometimes russeted, or it may be rather broad 
an^ shallow; st^n long, slender; basin moderately narrow and deep; 
ealyx (dosed; skin greendsh yellow largely striped and washed with pale 
red and sprinkled with russet dots. Flesh white, slightly tinted with 
yellow, moderately Juicy, rather coarse, breaking, sub-acid, fair to good 
quality. Keeps well tdU June, <uid specimens have been kept here till the 
foUowing faU without putting them in cold storage. 

Glass Green. — A Russian apple received from T. H. Hoskins, 
Newport, Vt. Topgraf ted in 1888 and bore its first fruit in 1895. 
The tree makes a vigorous growth with spreading branches. 

Fruit large, oblate to oblate-conic, or oblong, very irregular, sides 
unequal; cavity moderately broad, shaUow, thinly russeted; stem short, 
slender, tomentoee; basin broad, deep, abrupt corrugated; calyx large, 
open, lobes sUgbtly reflezed. Skin green, sometimes has a faint blush 
where exposed, dotted with whitish or russeted dots and covered with a 
very tbin white bloom. Flesh greenish, moderately Juicy, coarse, sub- 
add, fair quality and flavor; liable to water cores; core large, closed. 
Season last of July and first of August Cannot be reconmiended. 
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Kallddouskoe. — A Bussian variety, cions of which were re- 
ceived from Ellwanger & Barry, Bochester, N. Y., and topworked 
on a bearing tree in 1884. The tree has a spreading habit. It 
has made a rather slow growth, and has not been very product- 
ive. The fruit shows a tendency to water-core, and, although 
it ranks good to very good in quality, it is not, on the whole, 
equal to other varieties of its season, and cannot be recommended 
for planting in this state. Season, September and early October. 

Fruit medium toi large, obtuse cooio wide at (base. Skin duU pale 
yellow with numerous light colored dots, blushed and striped with dull 
red; cavity (moderately broad, shallow, somewhat russeted; stem very 
short; basin narrow, shallow, wrinkled; calyx half open, lobes reflexed. 
Flesh yeUowish, fine-graiined. Juicy, mild, sub-acid, fair in quaUty and 
flavor; core small and open. 

Lawver, — This variety has been received here under the names 
of Delatoare Winter and Delaware Red Winter. It is a brilliant, 
deep red fruit that keeps well into early summer. As grown 
here it is only fair in quality, although in sections further south 
it is ranked as very good. The tree has a moderately spreading 
habit, is a good grower and productive. It was introduced many 
years ago in Missouri, and has been grown to a considerable 
extent from Delaware to Kansas. Not recommended for this 
state. 

Fruit medium, roundish-oblate, obscurely ribbed; symmetrical; cavity 
rather narrow, deep russeted; sterai long and slender; basin shallow, 
sUghtly plaited, calyx small and closed. Skin smooth, bright deep red, 
occasionally showing a yellow background and thickly sprinkled with 
whitish dots. Flesh yellowish, lirm, crisp, fine-grained. Juicy, mild, sub- 
acid, fair quaUty. Will keep UU June or later. 

Lou. — Originated from seed of Oldenburg, by Peter M. Oideon, 
Excelsior, Minn., from whom cions were received and topworked 
on a bearing tree in 1888. Tree a good grower with strong, up- 
right branches. It came into bearing five years after it was 
topworked and has been quite productive. The fruit is not 
highly colored and ranks only fair to good in quality. Season, 
last of July and first of August. Mr. Oideon speaks of it as a 
very hardy variety, which might make it desirable in some 
localities. 
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NEW VORR AGRICULTURAL EXPERIMENT STATION. 

FiFTEKNTH AXNUAL REPORT. 

Corfcctions. 
Plate VI I L Mzensk Sweet should br Reinette de Caux. 
Plate IX. Reinette de Caux should be Swenker. 
Plate XL ^yitvsVtx should be Mzensk Sweet. 
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Fruit small to above medium, oblong-conic, somewhat ribbed, sides 
unequal. Btem medium, slender set in a moderately deep cavity; basin 
sliallow, Bomewbat corrugated; calyx small, balf-open; skin pale yellow 
or green thinly washed with bright (red and striped with camnine, dotted 
with light or russet dots, covered with a very thin white bloom. Flesh 
nearly white, a little coarse. Juicy, sub-acid, fair to good; core mnall, open. 

McMahon. MoMahon White. — This variety originated some 
years ago in Richland county, Wis., and has attained consider- 
able prominence in that and adjoining states on account of its 
size, appearance and reputed hardiness. Cions of it received from 
G. J. Kellogg, Janesville, Wis., were topworked on a bearing tree 
in 1888 and fruited for the first time in 1892. Tree is spreading in 
habit, a good grower, productive. 

Fruit large, roundish-conic, ribbed. (See plate VII.) SIcini pide greenish- 
yellow or nearly white, with irregular patches of light grey extending 
outward from cavity and sometimes blushed on exposed side and dotted 
w(th greenish or russet dots; stem medium, set in a narrow deep russetcd 
cavity; has\n narrow, abrupt, slightly wrinliled, moderately deep. Flesh 
white, tender, fine-grained, juicy, pleasant uprightly sub^acid, fair to good 
quality and flav<H*; c<Hre small, partially open. Season^ October and 
November. 

Magog Red Streak. — A Russian variety, cions of which were 
received in 1888 and topworked on a bearing tree. Tree is upright 
in habit, a fair grower and moderately productive, so far as tested 
here. 

Fruit medium to large, oblate-conic to roundish-oblong, very faintly 
ribbed; skin rich yellow, slightly washed and spai'sely striped or splashed 
with red, dotted with brown and russet; cavity moderately broad, usuaily 
deep, sometimes russeted; stem medium; basin moderately broad, mod- 
erately deep, coarsely wrinkled; calyx small, closed, lobes narrow. Flesh 
yeUowish, Juicy, half fiiie, sub-acid jnuch like Bellflower, aromatic, good 
quality and flavor. It is very good for culinary use, cooks evenly and 
quicldy and retains its shape. Season, October. I 

Mzensk Sweet.— (^o. 595 Russian,) A Russian variety which 
was topworked on a bearing tree in 1888 and bore its fli-st crop 
here in 1895. It gave a good yield in 1896. Tree has a spreading 
habit and makes a slow growth. The fruit is fairly good for 
culinary use, but quite inferior to other varieties of its season 
which thrive here. Season, September to November. 

Fru*t large to very large, roundish, slightly oblong, symmetrical. (See 
plate VIII.) Cavity moderately broad, but varies from broad to narrow and 
18 
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from moderately deep to deep, thinly russeted; stem medium, stout, basin 
moderately broad, abrupt, deep, somewliat wrinkled; calyx medium, p«urtly 
open, lobes long and reflexed. Skin pale yellow, thinly washed and mot- 
tled over entire surface with faint red and striped and splashed with light 
oarmine, thickly marked with small irregular dark (brown dots. Flesh 
white, fine, juicy, peculiar aroma, very mild eub-Acid, fair quality and 
flavor; core large. 

Newman Seedling. — From George Townsend, Gordou, O., 
1890. It was topworked on a bearing tree and came into bearing 
four years later. Thus far it has been quite productive, and the 
fruit keeps well. Season, from December to May. It is not 
attractive in color and not first class either for cooking or for a 
dessert fruit. 

Fruit medium or above^ oblong, IncUned to conic;* skin straw color, 
faintly or sometimes deeply blushed with light red; stem slender, set in a 
narrow, shaUow cavity; calyx open, set in a simllow, narrow basin. Flesh 
very firm, crisp, juicy, rather coarse, mild sub-acid, or nearly sweet, fair 
to good in fiavor and quality; core large, open. 

Northwestern Greening. — Cions from G. J. Kellogg, Janes- 
ville, Wis., were topworked on a bearing tree in 1888. It came 
into bearing six years later and since then has proved productive. 
The tree makes a vigorous spreading growth. Season, December 
to April. 

Fruit above medium to large, oblate, inclined to conic; stem less than 
an inch long, set in a deep cavity; calyx (dosed, set in an abrupt moder- 
ately shallow basin. Skin green, till it begins to ripen, when it turns to a 
pale yellow. Flesh rather coarse. Juicy, aromatic, mild sul>-aeid, good 
flavor, fair to good quality. Not acid enough to make a good cooking 
apple. 

Pride of Texas. — From Benj. Buckman, Farmingdale, 111., 
IS89. Topworked on bearing tree it bore a fair crop in 1895 and 
a very large one in 1896. The tree has a somewhat spreading 
habit, is a good grower and promises to be productive. Last 
season it was one of the best fruits in the Station collection for 
use in May and June. It seems to be worthy of trial where a 
late keeping fruit is wanted. 

Fruit medium size, roundish conical, symmetrical; cavity moderately 
broad, rather deep, russeted; stem long; basin very shallow, corrugated; 
calyx small, closed. Skin smooth, light yellow, largely washed with faint 
red and splashed with carmine, sprinkled with white dots and roughened 
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whitish blotches towards the stem. Flesh yellowish, Ann, moderately 
Juicy, breaking, mild sub-acid; quality and flavor good. Season, January 
to June. 

Reinctte de Caux.~A variety of French origin. Cions from 
Ellwanger & Barry, Rochester, N. Y., were topworked on a bear- 
ing tree in 1883. The tree has a somewhat spreading habit and 
makes a vigorous grov^h. It has been very productive on alter- 
nate years. The fruit is not very attractive in color, good medium 
size (see plate IX), excellent for cooking and good <or dessert 
use. Season, December to May. Worthy of extended trial. It 
is said that it has been recommended as a very hardy variety by 
pomological societies of Russia and Germany. 

Fruit medium sise, round oblate; skin pale greenish yellow, blushed with 
light red where exposed, thieldy sprinlcled with grey dots; stem long, 
slender, set in a moderately deep cavity; calyx open; basin wide, shallow, 
wrinided. Flesh crisp, Juicy, sub-acid, good flavor and quality. ExoelleDt 
for culinary use, cooks evenly end quickly, has a rich yellow color and 
good quality. 

Romna. — A Russian variety from T. H. Hoskins, Newport, Vt. 
Topworked on a bearing tree in 1888 and bore its first crop six 
years later. Tree slow growing, branches spreading, productive. 

Fruit small to medium, ribbed, v^y Irregular, oblate; stem stout, set 
in a nanow, shallow, russeted cavity; calyx rather large, half closed, lobes 
reflexed, set in a moderately broad, dieep, wrinkled basin. Skin green, 
turning to yellow, washed and striped with red, dotted with numerous 
small pale yellow dots, covered with a very thin lilac bloom. Flesh yel- 
lowish. Juicy, a little coarse, mild sub-add, fair quality, with a slightly 
astringent or crab i^ple flavor, not desirable for dessert; core small, closed. 
Season last of August and first of fieptember. 

Sugar Barbel. — A Russian winter apple of no special value 
for this region. Cions were received from Dr. T. H. Hoskins, 
Newport, Vt., and topworked on a bearing tree in 1888. It came 
into bearing in 1895 and bore a good crop in 1896. The fruit is 
attractive, having a good dark red color, but it ranks no higher 
than good in quality. The ^ tree makes a vigorous spreading 

growth. 

Fruit medium to large, oblate-conic; symmetrical, slightly ribbed, 
smooth. (See plate X.) Cavity rather wide, deep, russeted; stem usually 
long, slender, sometimes short and thick; basin broad, rather abrupt, mod- 
erately deep, corrugated; calyx broad, open. Skin dull yellow, largely 
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overlaid with dark red, thickly specked with small yellow dots or flecked 
with (niBset Flesh yellowish, firm, crisp, rath«* coarse, moderately Joicy, 
mild sub-acid, good flavor and quality, slightly aromatic. 
"^Swenker. — An early winter fruit not good enough in quality 
to be valuable in this section. 

GioDB received in 1890 from J. G. Youngken, Richlandtown, Pa., were 
topworked on a bearing tree and came into beaidng in 1895. The tree has 
a spreading habit, and, so far as tested here, is vigorous and productive. 
Fruiit medium to large, oblate-conic, faintly ribbed. (See plate XI.) Skin 
pale lemon ^Uow, washed with light red over onethaAf or more of the sur- 
face, penciled and splashed with light carmdne, Ught grey patches extend 
from cavity and cover one-fourth or more of the surface, thickly sprinkled 
with small russet dots; cavity rather broad, deep, often russeted; stem 
short or medium, slender; basin moderately narrow, abrupt, nearly 
always smooth; calyx small, half open, reflexed. Flesh yellowisAi, juicy, 
mild subHaeid, peculiar aroma, fair qualdty and flavor; core medium, 
slightly, open. 

Van Hoy No-Core. — This variety seems to be remarkable 
chiefly because the core is small and usually contains no well- 
developed seeds. It is not attractive in appearance, ranks only 
good in quality and lacks in flavor. It cannot be recommended 
for any purpose. 

The tree is a vigorous grower with spreading branches. Fruit medium 
or above, oblate, ribbed, frequently unsymmetrical; cavity rather narrow, 
deep, thinly russeted; basin broad, abrupt, deep; calyx closed. Skin dull 
yellowish-green, overlaid and splashed with dull red, flecked with yel- 
lowish dots on the red and dark spots on the yellowish-green. Flesh 
tinged with greenish yellow, modeiately juicy, breaking, mild sub-acid, 
quality good, flavor lacks sprightliness or decided character. Season, 
January to May. 

Crab Apples. 

Blood Red. — This variety originated with Peter M. Gideon, 
Excelsior, Minn., from mixed seed of Wealthy, Peter and several 
other kinds. Cions received from Mr. Gideon were topworked on 
a bearing apple tree in 1888. The tree is a slow grower, has a 
spreading habit and has been but moderately productive here. 
It does not seem to be worth testing in this state. 

Fruit medium in size, oblate; skin pale yeUow, but Is nearly covered 
with a beautiful deep red when fully ripe; calyx nearly closed, presistent, 
set in a broad, shallow slightly corrugatiMl basin; cavity moderately nar- 
row and deep; stalk short and slender. Flesh yellowish, juicy, mild sub- 
acid, good quality and flavor. Season. September and October. 
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Dartmouth. — Topworked on a bearing tree in 1888 and pro- 
duced its first fruit in 1894. The tree is a slow grower with 
almost erect branches. It has not as yet been productive here. 

Fruit medium to large, very attractive, oblate or roundish oblate, ribbed; 
stem long and slender, often bracted, set in a broad, deep russeted cavity; 
baain rather broad, shaUow; calyx small, with lobee long and reflexed; 
skin pale yellow, almost entirely overlaid with briglit red deepening to a 
dark red or purple on exposed side, dotted with yellow and covered with 
a heavy bluish bloom. Flesh yellowish, tinged with red next to the skin, 
fine-grained. Juicy, mild sub-€icid, good quality and flavor; core large, 
<^>eiiL Season, August. 

ICixmesota. — Fruit large, roundish, sides usuiUly unequal, ribbed; cavity 
narrow, shallow; stem slender, medium long, often braeted; basin very 
shaUow, corrugated; calyx large, closed, lobes reflexed. Skin pale yeUow, 
blushed or mottled on sunny side, dotted with small yellow or russet dote, 
cov^^ with a vey thin white bloom. Flesh white, crisp. Juicy, nearly 
sweet, slightly astringeat; core large, closed. Season, September. The 
tree makes a moderate growth, branches spreading. It has not been pro- 
ductive here. 
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Bbport of the Horticulturist op thb 



Table Showing (1) Yield of Apples in 1896 ; (2) Numbeb op Years Singe 
Each Variety was Topworked on a Young Bearing Tree, or Since 
IT WAS Planted, and (3) Season op Ripening at Geneva. 

NoTB— The following abbrevlatloiis are used to denote the season of ripening: E. 8., for 
early summer; 8., for summer ; B. F., for early fall ; F., for fall ; E. W., for early winter : 
W., for winter ; L. W., for late winter and spring. Synonyms are printed in italics. 



NAME. 



Alexander 

Amaaia 

Amerioan Best 

American Newtown Pip^n, see Green New 
town Pippin. 
Amos Jackson 

Aportaf see Alexander. 

AnanarnoB 

Andrews Winter 

Aport Oriental 

AstravaekcBy see Ostrakoff. 

Arabian 

Arthur 

Aucuba-lcaf Reinette 

August 

Aunt Ginnie 

Aurora, see Twenty Ounce. 

Autumn Streaked 

Baker 

Baldwin 

Baltimore Pippin, see Ben Davis. 

Baltimore Red, see Ben Davis. 

Baltimore Red Streak, see Ben Davis. 

Beitip;heiiuer 

BelboradaoskoB 

Belle de Boskoop 

Belle Fleur, see Yellow BoHflower. 

Bell Early, see Sops of Wine. 

Ben Davis 

Benninger 

Bennington, see Sops of Wine. 
Benoni 

Boston Rueeet, see Roxbury Russet. 

Brooke Pippin, see Green Newtown Pippin. 

Berkoff 

Birth 

Blenheim 

Boiken 

Borovinkink 

Borsdorf 

Brownlee Russett 

Buckingham 

Buckley see, Chenango Strawberry. 

Byer's Beet, see Buckingham. 

Canada Baldwin 

Canada Reinette 



Yield in 1896. 


la 


k 

a S 


t 
s 

a 


Good 

Few 

Few 


18 

13 

6 


.... 


F. 

W. 

s. 


Fair 


7 


.... 


E. W. 


Few 




12 


P. 


Verv large. 
Few 


7 
8 


L. W. 

F. 


Pew 

Few 

Very large. 

Fair 

Fair 


8 
4 

13 
8 

13 


.... 


S. 


.... 


E. W. 

S. 

F. 


Good 

Few ...... 

Very large. 


8 

6 

13 


.... 


P. 


.... 


W. 


Good 


13 


'12 


F. 

8. 


Very large. 


8 


E. W. 


Very large. 
Very large. 


13 

7 


.... 


L. W. 
P. 


Few 


8 


.... 


E. F. 


Few .- .... 




12 

"6* 
6 




Few 

Very large. 
Few 


8 
8 


L.P. 
E. W. 
W. 


Few 




s. 


Few 

Pair 

Good 


8 

13 

8 


P. 

L. W. 
W. 


Good 

Very large. 


8 
8 


.... 


W. 
L.W. 
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Tablr Showino the Yield of Applbs, Etc., in ISQQ— (Continued,) 



NAME. 



Carolioa Red Jnne 

Carolint Red Streak, see Ben Davis. 

Cayuga Red Streak, see Twenty Ounce. 

Celestia 

Champaign 

Cbarlamof - 

Chenango Strawberry 

Coleman, see Twenty Ounce. 

Clark 

CogHwell 

Cnlton 

Col vert 

Coon Red 

Cooper Msirk<*t 

Cooper Red Wing, see Cooper Market. 

Count Orloff 

Cox Pomona 

Crimean 

Crotta 

Czar Thorn 

Delaware and Delaware Red Winter, see Lawver 

Dickinson 

Disharoon 

Do^e J^aWy jRed, see Sops of Wine 

Dominie 

Downing^ 9 Vf inter Maiden* e Blueh, see Green 
ville. 

Ducheek of Oldenburg, see Oldenburg. 
Dudley 

Dudley Winter, see Dudley. 

Duke of Devonshire 

Dumelow 

Duncan 

Early French Reinette, see Early Harvest. 

Early Harvest 

Early Joe 

Earley Ripe 

Early Si rawberry i 

Edgar Red Streak, see Walbridgc. 

Edwards 

EJIa 

El^n Pippin 

Emperor Alexander, see Alexander. 

English Oolden, see €k>lden Russet. 

English Golden Ruseet, see GU)lden Russet. 

English Pippin 

Enormous , 

Emet Pippin, see Ohio Pippin. 

Esopus Spitzenburg 

Etowah 

Everbearing 

Ewalt 

Falix 



Yield in 1890. 



Fair 


13 


Fair 

Few 

Few 

Very large. 


7 

6 

4 

13 


Fair 

Very large. 

Fair 

Fair 

Very large. 
Good 


8 
8 
8 
8 
7 
13 


Few 




Few 

Few 


13 


Few 

Few 


6 



^1 

'If 



Very large. 
Very large. 

Very large. 



Good 

Good 

Very large 
Very largo 

Fair 

Few 

Good 

Fair 

Large! 

Few 

Few 



Very large 
Few 

Few 

Fair 

Few 

Good 

Few 



7 
7 

11 



13 
13 

7 

13 
6 
8 

13 

7 
10 

7 



8 
8 

13 

7 

7 
8 
7 



It 
15 



12 



12 



W. 
E. S. 



S. 

F. 

F. 

£. S. 

F. 

W. 

L.W. 

E.S. 
E. F. 
8. ^ 
F. 
E. F. 

W. 
L. F. 

W. 



F. 

W. 
W. 
L.W. 

E.S. 

S. 

E.S. 

S. 

L.W. 
E. F. 
L. F. 



L. F. 

E. S. 

W. 
F. 
F. 
W. 
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Report of the Horticulturist of the 



Tables Showing the Yield of Apples^ Etc., in 1896— (Con rtiivfd.) 



NAME, 



yield in 1896. 



^1 

^ a 

in 



h 
It 

1^ 



150 



Fallawater 

Fall Pippin 

Fall Quem, see Haas. 

Fall Queef^f see Backingbam. 

Fall Wine... 

Fameuse 

Family 

Fanny 

Fanis 

Fauifs Rome Beauty^ see Rome Beauty. 

Ferdinand 

Fishkill 

Flory 

Fonrlh of July 

Frank, see Cbenango Strawberiy. 
Froncli Pippin 

Gardener f see Motber. 

Gideon 

Gideon No. 7 

Gideon No. 30 

Gideon Sweet 

Oillelt^e Seedling, see Rome Beauty. 

Gladstone 

Glass Green 

Golden Medal 

Golden Rnsset 

Golden Sweet 

Golden White 

Gracie 

Grand Dnke Constantine 

Grandmother 

Grand Snltan 

Gravenstein 

Gray Apple, see Pomme Grise. 

Green Newtown Pippin 

Greenville 

Green Vandevere, see Vandevere. 

Grimes Golden 

Groscoe Solenka Grnner 

Groe Pomier, see Haas 

Haas 

Hagloe 

Hartford Rose 

Haskell Sweet 

Haywood 

Heidorn 

Hicks 

Holland 

Holland Pippin, see Holland. 

Hominy, see Sops of Wine. 

Haae or Horse, see Haas. 
Howard Aport - 

Hower or Home, see Fall Wine. 

Howee Rueeet, see Roxbnry Rnsset. 



Good 

Very large. 



Good 

Good :. 

Good 

Few 

Very large 



Few 

Few 

Verv largi' 
Few 



Few 



Very large. 
Very large. 

Fair 

Good 



Fair 

Fair 

Very large. 

Good 

Few 

Fair 

Large 

Few 

Few 

Few 

Good 



Fair . 
Good. 



Very large. 
Good 



G^ood 

Good 

Few 

Very large. 

Few 

Few 

Good 

Few 



Fair 



13 
13 



13 
13 

7 
8 
7 

7 
4 
8 
6 



8 

8 

B 

13 

4 

8 
8 
13 
13 
8 
8 



8 
18 
18 

13 
9 

8 
13 

13 

8 
8 
4 
8 
7 
8 



12 



L. W. 
F. 



F. 
F. 
E. W. 

W."*'" 

F. 

F. 

E. F. 

F. 

F. 
S. 

E. S. 
W. 

s. 

E. 8. 
W. 

L. W. 
E. F. 
E. F. 
E. F. 
S. 
F. 

E. S. 
F. 

L. W. 
W. 

E.W. 

E. S. 

F. * 
S. 

F. 
F. 

L. W. 
S. 

E. 8. 
E.W. 



E.F. 
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Table Showing the Yibld of Apples, Etc., in 1896 — (Continued,) 



NAME. 



Hubbardston Nonesnch 

HorlliTit 

HuTlbut Siripej see Hurl but. 

lodiikn 

Jaak$&n Apple, see Cbeuango Strawberry. 

JaeoVs Sweet 

Jefferies 

Jersey Sweeting 

Jewett Fine Bed 

Jonathan 

Jonathan Bnler 

Jonee Seedling 

July Apple, see Primate. 

July Clnster 

July Pippin, see Early Harvest. 

KalkidonskoB 

Kansas Greening 

Kansas Keeper 

Karabawka 

Xentudnf Pippin, see Ben Davis. 
Kentucky Queen, see Bnckingham. 

Kesrwiek 

King, see Tompkins King. 

King of Tompkine Co., see Tompkins King. 

Kittageskee 

Lady Henniker 

Lady Sweet 

Landon 

Lankford 

Large White Juneating, see Early Harvest. 

Late Dutchess 

Lawver 

Lima, see Twenty-Onnce. 

Longfield 

Longworth 

Lord NeUon, see Blenheim. 

Lou 

Lyman's Pumpkin Sweet, see Pumpkin Sweet, 

Majfog Red Streak 

Maiden Blush 

Mann 

Marietta Rueeet, see Roxbury Rnssett. 
Maryland Queen, see Haas. 

Mcintosh Bed 

McMahan's White 

Melinda 

Melon 

Melonen 

Mellott 

Menagere 

Milding 

Milligen .....^ 

Missonri Pippin 





*i 


1 


t 


ITield in 18M. 


Hi 


|1 


« 




III 


P 


1 


Few 

Very large. 


10 
13 


.... 


E.W. 
W. 


Few 


8 


.... 




Very large. 

Good 

Good 

Very large. 
Very large. 
Fair ...:.. 
Fair 


8 
13 
13 
8 
8 
7 
4 


.... 


W. 

F. 

E. F. 

W. 

W. 

L. F. 

W. 


Few 


7 





S. 


Pair 




12 

«•« • 
12 


F. 


Very large. 
Very large. 
Few 


7 
7 


L. W. 
L.W. 

S. 


Good 


13 


E.F. 


Good 

Good 

Fair 

Few 

Few 


7 
13 
13 

8 
8 




L.W. 
W. 

L. W. 
fi. W. 
W. 


Good 

Very large. 


8 

8 




S. 
L. W. 


Few 

Good 


8 

7 


.... 


F. 
F. 


Few 


8 





S. 


Good 

Fair 

Few 


8 

13 

8 


•«. . 


L. F. 

F. 

W. 


Very large. 

Good 

Few 

Good 

Fair 

Few 

Few ...... 

Fair 

Very large. 
T<arge 


8 
8 
4 

13 
8 
6 

13 
8 
8 
8 


.... 


E. W. 
E. W. 





E.W. 

S 





w. 

E. W. 

W. 

E.F. 
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Report of the Hortioulitubist op the 



Table Showing the Yield of Apples, Etc., in 1896— (Continued.) 



NAME. 



Molly Whopper, see Falla water. 

Monmouth 

Moon 

Moore Sweet 

Morgan*a Favoritej see Twenty-Ounce. 

Mosliier 

Mother 

Mountain Sweet -.- 

Mountain Pippin, see Fallawater. 

Mush Soice, see Fall Wine. 

Mzensk Sweet 

Nelson Sweet 

Never Fail^ see Rawles Janet. 

Netototcn Fippin, see Green Newtown Pippin. 

New Brunswick f see Oldenburg. 
Newman ^ 

New York Pippin, see Ben Davis. 

Nodhead, see Jewett's Fine Red. 

North American Best, see Primate. 

Northern Spy ^ 

Northwestern Greeuinc 

Norton^ s Melon, see Melon 

No. 21, Voronesh, see Yellow Colville. 

No, 161 M, Russian, see Birth. 
No. 199 

No. 228 Dept., see Vochin's Crimean. 
No. 238 

No.iil Dept. Bu^sian, see Birth. 

No. 595 Russian, see Mzensh Sweet. 

Occident 

Ohio Pippin 

Oldenburg 

Ohio Wine, see Fall Wine. 

Olive 

Ontario 

Ornament de Table 

Ostrakoft 

Palmer's Greening, see Washington Royal. 

Parry White 

Peacn 

Peck Pleasant 

Peter 

Petersburg Pippin, see Green Newtown Pippin. 

Pewaukee ." 

Pine Stnmp 

Piper 

Pomme Grise 

Pomeroy, see Lady Sweet. 

Pound, see Fallawater. 

Pound Sweet, see Pumpkin Sweet. 

Powers, see Primate. 
Pride of Texas 

Prince Harvest, see Early Harvest. 



Yield in 1896. 



Fair 

Fair 

Fair 

Large 

Very large. 
Few 

Large 

Very large. 



Very large. 



Fair 

Very large. 



Few 
Few 



Good 

Very large. 
Fair 



Fair 

Good 

Large ... 
Fair .... 



Fair . 
Fair . 
Fair . 
Fair . 

Good. 
Few . 
Fair . 
Few . 



Very large. 



SI 



13 
7 
6 

8 

13 

6 



IS 
8 



13 

8 

13 

7 
13 

7 
12 



8 
13 

8 

13 
4 
7 

13 



II 



i 

a 



w. 
w. 
w. 

F. 
E. W. 

S. 



F. 
L. W. 



L, W. 



L. W. 
L. W. 



E. F. 
.8. 



. W. 
.W. 



W. 

L. W, 
E. W. 
F. 

E. F. 
F. 
W. 

F. • 

W. 



W. 
W. 



L. W. 
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Tablk Showing the Yirld op Apples, Etc., in 1896 — (Continued), 



NAME. 



Pnilific Sweetinjg 

PrusMan^ see Twenty- Ounce. 

Pumpkin Russet .* 

Pampwin Sweet 

Putnam Euasety see Roxbury Russet. 

Queen Ann^ sec Mother. 

Queen, see Buckingham. 

Rambo 

Ralls Genet 

Red Astrach^n 

Bed BeitigheimeTf see Beitigheimer. 

Red Canada 

Red Pippin 

Hed Cheek Pippin, see Monmouth. 

Bed Pippin, see Ben Davis, 

Red Russet 

Red Statiuer :..., 

Bed Vandevere^ see Vandevere 

Bdnette a feuilU d* Auouhaf see Aucubaleaf 
Reinette. 

Red Transparent 

Reinette de Canx 

Repka 

Beeeheeiwenehoe, see Birth. 

Rhode Island Greening 

Rhodes Orange 

Rome Beauty 

Romoa 

Ronk 

Roxbury Rasset 

St. Lawrence 

St. Peters .-. 

Salome 

Sandy Glass ... 

Sankermanky 

Scott Winter 

Sharp 

Skalanka Bogdanoff 

Small Admirable 

Smelling 

Smith Cider 

Sops of Wine 

Standard 

Starbnek 

Surk 

Strodes Birmingham 

Stump 

Sugar Barbel 

Summer Hagloe, see Hagloe. 

Summer Red Colville. 

Satton Beanty 

Svraar 

Sweet Bough .... 

Swenker. 



Yield In 1800. 



Few 



Good.... 
Very large. 



Fair .... 
Very large. 
Fair .... 



Few. 
Few. 



Very large 
Fair 



Few 
Few 
Few 



Fair .... 
Very large. 
Very large. 

Large 

Good...... 

Good 

Few 

Fair 

Fair 

Few 

Fair 

Fair 

Very large. 

Few 

Good 

Few 

Fair 

Fair 

Very large. 

(Jood 

Few 

Very large. 

Few 

Good 



Fair 

Very large. 
Very large. 

Fair 

Good 



la . 
It a 



18 

8 



13 
13 
13 

7 
6 



13 
6 



13 



13 
7 

7 
8 
6 
13 
13 
8 
8 



13 
8 
8 

13 
7 
4 
8 
6 

13 
8 

8 
13 
8 
8 
6 



h 

it 



J 



E. F. 

F. 
F. 



L. W. 

W. 
£. S. 



E. F. 



L. W. 
E. F. 



E. S. 
W. 



W. 

E. W. 
L. W. 
F. 
W. 
W. 
F. 
8. 
L. W. 

F.'""' 
L. W. 
E. W. 



F. 

E. S. 
L. W. 
F. 
F. 
F. 

L. W. 
E. F. 
E. F. 
E. W. 

S. 

w. 

L. W. 

s. 
w. 
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Bbport of the Hobtioultubist of the 



Table Showing the Yield op Apples, Etc., in 1896 — {Continued). 



NAME. 



Switzer 

Talman Sweet 

Tetofeky 

Thornton 

Titivoka 

Titvoka 

Titns Pippin 

Tobias 

Tobias Blaok 

Tobias Pippin 

Tompkins King 

Tufts 

Twenty-Ounce 

Vandevere 

Van Hoy No-Core 

Victoria Sweet 

Vochin Crimean 

Wagener 1 

Walbridge 

Walker Beauty 

Wallace Howard 

Waahingtonj see Sops of Wine. 

Washington Royal 

Washington Strawberry 

Wealthy 

Western Beanty 

Wblte Canada rippin 

White Doctor 

White Pigeon 

White Pippin 

White Znrdel 

White Vandevere, see Vandevere. 

WelUy see Dominie. 

Williams' Early, see William Favorite. 
William Favorite 

William Bed, see William Favorite. 

William Prince 

WineRubets 

Winesap 

Winter Blushy see Fall a water. 

Winter Queen, see Buckingham. 

Wolf River 

Workaroe 

Yellow Bellflower 

Yellow Colville 

Yellow Forest 

Yellow Transpareu t 

Yopp Favorite 

York Imperial 

Zolotoreff 

Crab Apples. 

Blood Red 

Briar Sweet 



Yield in 1806. 



Few 

Very large. 

Fair 

Few 

Very large. 

Fair 

Few 

Few 

Few 

Very large. 
Very large. 

Good 

Good 

Good 

Few 

Large 

Fair 

Large 

Very large. 

Few 

Fair 



Very large. 

Good 

Very large. 
Very lai^ 

Few 

Very large. 

Fair 

Good 

Fair 



Few 



Fair .... 
Few .... 
Very large. 



Good 

Few 

Very large, 

Good 

Few 

Very large. 
Very large. 
Good.-.. 
Few .... 



Fair .. 
Large . 



!i 






8 
13 
13 

4 

6 
13 

6 

8 
8 
8 

1.H 

13 

13 

13 
7 
8 
8 

13 
8 
4 
7 

8 
8 
8 
8 
6 
7 
8 
13 
7 



13 

7 

8 

13 



13 
8 
8 
8 

7 
8 
8 



It 

es 



12 



a 



E.F. 
W. 
E. 8. 



E.F. 

eVw' 



E. W. 
E. W. 
W. 
F. 
W. 

L.W. 
E. W. 
£.8. 
L. W. 
L. W. 



L. W. 

S. 

F. 

W. 

E. W. 

L. W. 

S. 

w. 

E.F. 



E. 8. 

S. 

E.F. 

L.W. 



L.F. 

8. 

W. 

8. 

L. W. 

E. 8. 

F. 

L.W. 

8. 



F. 

8. 
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Tabijs Showing the Yield of Apples, Etc., in 1896 — (C<mcliuM). 



NAME, 



Yield In 1896. 



Cberry Bed 

Cbioago 

Coral 

Darfcmoatb 

Exoelfiior 

Gideon No. 2 

Hyslop 

Ladj 

Large Red Siberian. .. 
Large Yellow Siberian 

Ifarengo. 

Martba 

Minnesota 

Paallmperial 

Picta Striata 

Had Siberian 

September 

Transcendent 

Whitney 



Few 

Few 

Large 

Few 

Good 

Few 

Fair 

Few 

Few 

Fair 

Few 

Very largo, 

Fair 

Few 

Few 

Few 

Good 

Fair 

Fair 



H 

Sg 



III 



7 
8 

13 
8 
8 
8 

13 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

13 

13 



II 



I 



s. 
w. 

E.W. 

s. 
s. 

F. 
F. 

L.F. 
F. 
F. 
F. 

E. F. 
E. F. 
E. F. 
E. F. 
E. F. 
E. F. 
E. F. 
S. 
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Bbport op the Hobticultubist of the 



List of Pears in Station 

Seedlings. 

AageL 

Amgouleme. 

Anjon. 

Anna Nellis. 

Ajisault 

AiTkaDsae Mammotli. 

Assomptkm. 

Autumn Bergamot (No. 122). 

Ayer No. 1. 

BarUett 

BartseckeL 

Bessemianka. 

Bezi de la Motte. 

Bon Chretien Fred B«iudi7. 

Boirdeaux. 

BOBC. 

Baussoek. 

Bmndywlne. 

Briffont 

BrigmalBw 

B. S. Fox. 

Buffum. 

OentenniaL 

OhlaeBe Sand. 

Glalrgeau. 

Oocklin. 

CoWnel Wilder. 

Coluiia>la. 

Oomet 

Oon^ce. 

Oangresa 

Craig. 

Oroiw Oboice. 

Dalmyo. 

Dana iHovey. 

Dearborn Seedling. 

DeUces de IjonyenJaL 

Dempsey. 

Dewey Premium. 



PEARS. 

Orchard in 1896, not including Station 

Dlrecteur Alplkmde. ^ 

Ddx. 

Dr. Hoekins. 

Dr. Parle(y. 

Dorset 

Dula. 

Elarly Bergamot. 

Early Harvest 

Eaister Beurre. 

EUis. 

Etea. 

£>mi]!e de Heyst. 

E, No. -f7. 

Esperen. 

Exeitier. 

B^iftzwater. 

Flat Bergamot. 

Flemi^ Beauty. 

F^ndante de Automne. 

Fondante de Bihonel. 

Fortuned Boisselot. 

Fredertc Clapp. 

GakoTSky. 

Cans. 

Gkbnsel Seckel. 

Garber. 

GifiBard. 

Goodale. 

Grand Isle. 

Henry. 

Hosenschenck. 

HoweU. 

Idaho. 

Japan. 

Japan Golden Busset 

Jaques Mcriet 

Jlinka. 

Jones. 

Josephine de Malines. 

Kieffer. 
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Kiii«r. 


Osband Summer. 


Klngsessing. 


Passans du Portugal. 


Kinsman. i 


P. Barry. 


Koonce. 
Kurskaya. 


Peffer. 


Peffer No. 3. 


Liady Olapp. 


Pitmaston Dnchess. 


Lian>aitiDe. 


Pound. 


I>ate Bartlett. 


President Drouard. 


Lawrence. 


Baveawood. 


LawBOO. 


Baymond de Montlanr. 


IieCkmte. 


Bef resiling. 


Liemon. > 


Bdtson. 


LeLectter. 


Butter. 


lilegeL 


St Crispin. 


Lilmbertwlg. 


SeckeL 


I^incoln. 


Senieea. 


Ldncoln Cknelefls. 


Sheldofn. 


Little Gem. 


ShuU. 


Lion^. 


Slutsk. 


Langworth No, 1, 


Stout. 


Lucy Duke. 


Sudduth. 


Macomber No. 6. 


Superfin. 




Theresa Appert 


AlAdam Millet 


Triomphe de Touraine. 




Tyson. 


Madam van Biebold. 


Ulmer Butter. 


Manning Elizabeth. 


Urbanlste. 


Marie BenoM. 


VanOott 


Marshan. 


Vermont Beauty. 


Biaurice Desportes. 


Victor. 


M«ynard. 


V.22. 


Miriam. 


White Doynn6. 


Btount VenMHL 


Wilder Early. 


NlckeRNm. 


WJoter NIelliB. 


N0.4S9. 


W. 23. 


Old GraseMune. 


Toungken Eayodte. 


Oliver Dee Serres. ' 


Zuckerbim. 


Ontaiiou 


1 



QUINCES. 

List of Quinces in the Station Orchards in 1896. 
Borgeat 
ObampioD. 
O'Alger. 
Fidler. 
Meecb ProUfle. 



Missouri Mammoth. 
Santa Bosa. 
SweetWinter. 
VanD^^aIl. 
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APRICOTS. 

None of the Apricots in the Station Collection fruited in 1896 
for the fruit-buds were killed the previous winter. Tfee follow- 
ing is a list of varieties which were growing at this Station in 
1896: 



Alexander. 
AlbM^e Montgamet 
Bkack. 
Bongoume. 
Budd. 
Catharine. 
De Ck>alaiige. • 
Barlj Moorpark. 
' Golden Russian. 
Harris. 



Hubbard. 

Ja^ian. 

Large Early. 

Moorpark. 

Oullln Early. 

St Ambroise. 

Shense. 

Smith Triumph. 

Uvadale. 

Victor. 



CHERRIES. 

None of the Sweet Cherries fruited at this Station in 1896 

because the fruit-buds were winter-killed. Some of the Sour 

Cherries bore very well. The following is a list of the varieties 

grown at the Station in 1890: 

Abbesse de Orgnfes. 
AmareUe Bunt. 
Auburn Duke. 



Bay-State. 
\Be00ai«.bfaiQ. 
legarrean. 
BKqk Mastodon. 
B]a>(\j\artailan. 
BniBa^ Braune. 
CSatsldU. 

Oeriee de OsHne^im. 
Cleveland. 
Coe T^ranspareftt. 
Double Natte. 
Doiwner LAte. 
Dyehouse. 
Early Lamaurie. 
Early Purple Gulgne. 
Early Riohmtrnd. 
Empress Eugene. 



English Morelk). 

Esel Kirehe. 

Florence. 

George Glass. 

Governor Wtood. 

Heart Shaped Weichsel. 

Hoke. 

Ida. 

King Amar^e. 

Knight Early Black. 

Late Duke. 

I/ithaur Weichsel. 

IiuelliQg. 

Lutovka. 

Miay^ Duke. 

Merc«r. 

Mezel. 

Montmorency Ordinaire. 

Napoleon. 

OreliS, 



Digitized by 



Google 



Nbw York Aobigultural Expbrimbnt Station. 



289 



Orelte. 
Orel 27. 
Ostheimer. 
Riene HorteoBe. 
Rockport Bigarreau. 
Bostrayer Bigarrean. 
Hoyal Duke. 
Schmidt Bigarreau. 



Spate AmareUe. 
Sparbawk Honey. 
Stiatk>n Seedling. 
Transcendent. 
Vilne Sweet 
White Bigiaireau. 
White OarooiL 
Windsor. 
Wragg. 



PE ACHES. - 

None of the Peaches in the Station Collection fruited in 1896 
for the fruit buds were all winter-killed. The following is a list 
of Peaches growing in the Station Orchards in 1896: 



Alberge Yellow. 

Alexander. 

Alexandra. 

American AprLeot. 

Ameden. 

Atlanta. 

Babcock. 

Bailey. 

Beatrice. 

BiBhop Barly. 

Blood (Dwarf Japan). 

Bokara No, 1. 

Bokara No, 2, 

Bokara No, 3, 

Brigden. 

Boiler Lata. 

Oarobrian. 

Oapt Qads. 

Caroline Beauty. 

Catiiarine Cling. 

C. CUng. 

Chain Choice. 

Champion. 

Champion No, 1, 

Chapman. 

Chlneee Free. • 

Columbian. 

Ccmkling. 

19 



Connett Barly. 

CooledgCL 

Crawford Barly. 

Crawford Late. 

Crosbey. 

Diamond. 

Dr. McGiU. 

ESarly Champion. 

Barly Charlotte. 

£>arly Free. 

Barly Biyeni. 

EHberta. 

Blliaon. 

Floss. 

Ford Choica 

Foster. 

Fox Seedling. 

G and A. 

Globe. 

Gold Drop. 

Goshawk. 

Baines Barly. 

Hale Early. 

Henrietta Landon. 

H^att 

HiUChm. 

Hyae« Surprise. 

Japanese Barly. 
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Jeimy Woorthen. 

Jones No. S4, 

Kalamazoa. 

KSbby GoldeEi. 

Kin<ywles Hybrid. 

Lemon Free. 

Lewis. 

IxHrentz. 

Magdala. 

Malta. 

Mcurcella. 

MidseeBon Favorite. 

Mlimiseiii. 

Mowe Favoritje. 

Moore Seedling, 

Mountain Bose. 

Myers Seedling. 

New Proliflc. 

North China No. t. 

Nlorthem Apricot 

No. 117U. 

No. 11745. 

No. 11746. 

OBtziander Barly. 

Ostrander Lotei 

Patterson. 

Paul Boynton. 

Pendleton. 

Picqnet Late. 

Pratt 

Pride of Idaho. 

Princess of Wales. 



Prize. 

Bed Cheek Meloooton. 

Reeves Favorite. 

Blvecs £>arly Yoric. 

Bioyal Geor&re. 

Saint Marie. \ 

SSalway. 

Sargemt 

Scruggs. 

Sneed. 

Stark Heath. 

Stevens Rareripe. 

Stewart No. 1. 

Stetoart No. 2. 

Stump the Worid. 

Sunnner Snow. 

Surpasse Meloooton. 

Susquehanna. 

Thurbw. 

Triumph. 

Tyhurst 

UteLhFpee. 

Wager. 

Walker. 

Washington. 

Wheatland. 

WllKiler. . 

WlUett 

Wonderful. 

Woodman Choice. 

Yellow St John. 

Yensi. 



Total, 124 



PLUMS. 

The experience of the past season brought out very clearly 
the superiority of native Plums in hardiness of fruit-bud when 
compared with European or Japanese sorts. Many of the native 
varieties bore good crops in 1896; none of the Japanese kinds 
fruited except the Ogon, which bore one fruit, and that was 
imperfect; some of the European kinds bore a few scattering 
fruits, but many of them had no fruit. The fruit-buds were 
formed in abundance the previous season but, as already stated, 
they were nearly all winter-killed, except those of native varie- 
ties. 
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The following is a list of Plums growing in Station Orchards 
in 1896, not including Station Seedlings: 



Abundance. 

Aipch Duke, 

Arkansas Lombard. 

Autumn Oompote. 

BaJley. 

Bavay Green Gage. 

Belgjian Purple. 

Belle de Se(ptember. 

Berckmans. 

Bkickman. 

Black Prune. 

Botan. 

Botankio No. 1. 

Bouloff. 

Bradehaw. 

Bryanston Gage. 

Bur|>ajnk. 

Ohabot. 

Obarles Dawning. 

Obeney. 

Cllngstem. 

Ooe Golden Drop. 

Oopper. 

Caar. 

Dajue Aub^t. 

De Garadeuc. 

I>e6oix>. 

Diamoiid. 

Duaoe Purple. 

Barly Orange. 

Early Bed. 

Bmplre. 

Kngre. 

Field. 

BV>re9t Garden. 

Forest Roee. 

Freestone Damson. 

French Damson. 

Frogmore Damson. 

Garfield. 

General Hand. 



Georgeson. 

Germaji Prune. 

Giant Prune. 

Giold. 

Golden Beauty. 

Golden Gage. 

Goliath. 

G. No. ^ Jones. 

OuU, 

Grand Duke. 

Guthrie Late. 

Hale. 

Htajmmer. 

Hiarriet. 

Hiatanklo. 

Hawkeye. 

Htidson River Puiple. 

HuMng Superb. 

Hungarian. 

Hunt No. 1. 

Hiytankio. 

Ick worth Imperaitrice. 

Imperial Gage. 

Italian Prune. 

Japan Seedling. 

Jefferson. 

Kerr. 

King of Damsons. 

Kirks. 

Lafayette. 

Late Black Orleans. 

I/incohi. 

Lombard. 

Long Fruit 

Lucomb Nonesuch. 

Maquoketa. 

Mariana Seedling. 

Mariana. 

Marcus. 

Maru. 

McLaughlin. 
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Merunka. 
Middleburg. 
Mikado. 
Miller Superb. 
Milton. 
Miner. 
Minnesota. 
Missouri Apricot 
Mogul. 
Moldoyka. 
Monarch. 
Monroe. 
Moore Arctic. 
Moreman. 
Myrobolan. 
Newman. 
New Ulm. 
'Niagara. 
Normand No. L 
Normand No, 2. 
Normand No, S. 
Normand No, 4- 
Normand No. 5, 
Normand No. 6, 
Normand No, 7. 
Normand No, 8, 
Normand No. 9, 
Normand No, 10. 
Normand No. 11, 
Normand No. 12. 
Normand No, IS. 
Normand No. H, 
Normand No. 15. 
Normand No. 16. 
Normand No. 17. 
Normand No, 18. 
Normand No. 19. 
Normand No, 20, 
Ocheeda. 
Ogon. 
Orange. 

Oiwego (Pond Seedling). 
Oulin Golden. 
Palatine. 
Paragon. 



Paul Earliest 

Peter Yellow Gage, 

Pilot 

Poole. 

Pond Seedling. 

Pottawattamie. 

Prairie Flower. 

Prince Engelbert 

Prince of Wales. 

Pringle Blue. 

Prlngle Purple. 

Prune D'Agen. 

Prunus Pissardl. 

Prunus Simonl. 

Purple Egg. 

Quackenboss. 

Quaker. 

Reed. 

Riene Claude de Hatham. 

Riene Claude Violette. 

Robinson. 

Rockford. 

Bollingstone. 

Royal Hative. 

Ruby. 

Saint Lawrence. 

Satsuma. 

Saratoga. 

Saunders. 

Seedling No 2. 

Shiro Smomo. 

Shippers Pride. 

Shropshire Damson. 

Simpson. 

Smith Orleans. 

Smith Prune. 

Sophie. 

Spaulding. 

Splenuor. 

Stanton. 

Strawberry. 

Stoddard. 

Sweet Damson. 

Tobias G^e. 

Transparent 
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UchI Benl. WlUard. 

Ungarish Prune. Wolf. 

Union Purple. World Beater. 

Victoria. Wyant. 

Warner Leite. Wyzerka. 

Washington. Yeddo. 

Wayland. Yellow Egg. 

Weaver. Yellow Gage. 

Weedsport German Pmnei Yellow Japan. 

White Kelsey. Yellow Voronesh. 

White Nicholas. Yosebe. 

Wlckson. Yonngken Gk>lden. 
Wild Gooee. 

GRAPES. 

S. A. BEACH. 



Some of the newer varieties of grapes which have fruited in 
the Station vineyards are described below; comment is also made 
on a few older and better known grapes and references are given 
to the reports of varieties which have been noted in previous 
publications of this Station. 

The botanical classification of a variety is indicated by an 
italicized abbreviation of the name of the species to which it 
belongs.* 

A hybrid is indicated by an " X " separating the names of the 
species of which it is the offspring; thus, vin. X Lah. indicates a 
hybrid of vinifera fertilized by Ldhrusca. When it is known to 
which of the two species the female parent belongs, this parent 
is named first. 

When a hybrid is more closely related to one species than to 
any other this relationship is indicated by an " X " following 

• The follawlngr abbreviations are used, viz.: Lab. for Labru$ca^ L. the wild Fox f;rade« ; 
vulp. for vuipina, L. (riparia, of Mz.). tb«» wild grape of the river banks ; cand. for candican 
Enar*?!., the MutftAiur |?rao4» of Teza<(; cent, for antivalin, M.X., the wild Sunnier grap<*: vin, for 
Viu.'/iera, L., the oultivated /rap^ of Europe; Lin. for Lincecumi^ Buck , the Post oak irrape 
of Ter iS ; Bourq. for BonrquUiant, Mun., aid rup. fir rupe»tris, Bcheele, the Rock or Sand 
ffrape of Western Mississippi Valley and Texas. 
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the name of the species to which it is most closely related; thus, 
"Loft. X '' shows that the hybrid is most closely related to the 
Lahrusca species. 

The names of the species represented in a hybrid are also 
frequently given in parentheses following the name of the hy- 
brid; thus, Bailey, (Lah.y lAn, vulp.) indicates that the three 
species named are represented in the parentage of this variety; 
Brighton, Lab, X (Ldb.y Vin,) indicates that Brighton is a hybrid 
of Labrusca and vinifera^ with more of Lahrusca than of vinifera 
blood. 

Synonyms are printed in italics and inclosed in parentheses. 

Antoinette. — -^«&- A seedling of Concord, originated by T. B. 
Miner, Linden, N. J. Bunch small to medium, compact, some- 
times slightly shouldered. Berry medium, round, light yellowish- 
green with white bloom; skin thin, tough; pulp rather tough, 
moderately juicy, does not release the seeds readily, nearly sweet, 
vinous, agreeable flavor, good quality. Vine fairly vigorous. 
Has not shown sufficient merit here to justify its being recom- 
mended for trial. 

Qrein Golden. — yul. Lab. A seedling of Taylor, originated by 
N. Grein, Hermann, Mo. Received from Bush and Sons and 
Meisner, Bushburg, Mo., 1893. Cluster attractive, medium to 
large, compact, often shouldered, conic; berry above medium, 
round, pale greenish-yellow, or yellow, with white bloom and 
often a decided pink shade; skin thin, tender; pulp moderately 
tender releasing the seeds readily, very juicy, mild sub-acid, 
vinous. It resembles Elvira somewhat in flavor, but like that 
variety it lacks the high quality desirable in dessert fruit. Vine 
a vigorous grower and produced a good crop of fruit this season. 

Hopkins. — Lin. X Bourq. Vine vigorous and productive. 

Cldster laige, very comi>act, often shouldered, conic; berry belcw 
medium, round, dull blax?k with thick bluish bloom. The numerous lararci 
seed6 form a large part of the berry. Skin thick, tough; pulp tough, mod- 
erately juicy; juice colored, mild sub-acid, vinous, good flavor, fair qual- 
ity; clusters often wither as soon as ripe end soon decay. Is perfectly 
able to fertilize its own bloesome. Not desirable for this section. 
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Leader. — This variety wag introduced by the Storrs Harrison 
Co., Painesville, O. It is a chance seedling. As grown here it 
lacks in vigor of vine and attractiveness of the cluster. 

Bunch medium, often slightly shouldered, very loose; berry round, 
medium size, good yellow with white bloom and sonvetimes a shade of 
pink; pulp juicy, sweet, except at center, rather tough, not parting easily 
from the seeds, vinous flavor, good quality. 

Marie Louise. — Originated by Theophile Hnber, Illinois City, 
111. Parentage unknown. A yellowish-green grape of very good 
quality but only medium in size and less attractive in appearance 
than such kinds as Niagara, Diamond and Pocklington. It has 
not been tested long enough to decide as to its productiveness. 

Bunoh medium size, rather loose, sometimjes slightly shouldered. Berry 
medium, round, pale yellowish-green, with white bloom; pulp tender, juicy, 
sprightly, somewhat vinous flavor, very good quality, separates readily 
from the seeds. Ripens about with Worden. So far as tested does not 
seem to be woiithy of disseminating. 

Randall. — Received for testing, in 1893, from Peter Henderson 
& Co., New York. It proves to be identical with Agawam. 

Trash. — Received for testing, in 1893, from Peter Henderson 
& Co., New York. It resembles Brighton very much. 

The following is a list of grapes growing in Station vineyards 
in 1896, not including Station seedlings: 

Adirondack. Berclcmans. 

Agawam. Bertha. 

Aledo. Big B. CJon. 

Alexander Winter. Big Extra. 

Alice. Big Hope. 

Amber. Black Eagle. 

Amber Queen. Blanco. 

Ambrosia. Brighton. 

America. Brilllanit. 

Aminia. Brown. 

Anrtxxinetite. Burnet 

Arkanaaw. Burrows. 

August Giant Butler No. 1, 

Bacchus. Canada. 

Bailey. Ganonicus. 

Barry. Oarman. 

Beagle. Catawba. 

B^. Cajuga. 
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Oaywood No. 60. 

Centennial. 

Gbambrill. 

Cttuimpion. 

Chandler. 

Chautauqua. 

Clevener. 

Clinton. 

Cochee. 

Colerain. 

Columbia. 

Columbian. 

Concopfl. 

Oofikmd, see Champion. 

Cottage. 

Onaince. 

CreveMng. 

Oroton. 

Daisy. 

Delaware. 

Denison. 

Diamond. 

Diana. 

Dr. Collier. 

Dr. Hexamer. 

Dr. Warder. 

Downing. 

Dracut Amber. 

Duchess. 

E)arly Dawn. 

Early Golden. 

E)arly liarket. 

E)arly Ohio. 

E>arly Victor. 

Baton. 

BcHpse. 

Ddmesiton. 

Dldorado. 

Elsinburgh. 

Elvibachw 

Biyiioaind. 

Elvicand, 

Blvlra. 

Bmenild. 

Emma. 

Empire State. 



Essex. 

Esther. 

Etta. 

Eumedel. 

Eumelan. 

Faith. 

Fern Munson. 

Pox Grape. 

Gaiertner. 

Geneva. 

Oerhig No. 2. 

QerUgNo.lO. 

Glenfeld. 

Gold Coin. 

Gold Dust 

Golden Grain. 

Governor Boss. 

Grein Golden. 

Chiest No, 1. 

Harriet. 

Hartford. 

Hayes. 

Helen Keller. 

Herald. 

Herbert 

Hercules. 

HJennon Jaeger 

Hopican. 

Hopkins. 

Horner No, 1. 

Hoeford. 

lUinois City. 

lona. 

Isabella. 

Isabella Seedling. 

JanesvlUe. 

Jefferson. 

Jessica. 

Jewel. 

Juno. 

Ken8ing>ton. 

Kentucky. 

Lady Washington. 

Leader. 

Leavenworth. 

Lindley. 
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Lindmar. 

Linn. 

Little Blue. 

LivlngBton. 

LKmg John. 

Ludle. 

Lutle. 

Mabel. 

Miagnate. 

Marie Louise. 

Marlon. 

Marvin Seedlinff, 

Msaiy BYiYorlte. 

MathUde. 

Maxattawney. 

Mendota. 

Merrimack. 

Mjettemich. 

Mills. 

MiSBonri Riessling. 

Monroe. 

Monteflore. 

Moore Barly. 

Nectar. 

Niagara, 

Noah. 

Northern Mnsoadine. 

Norwood. 

Olita. 

Omega. 

Oneida. 

Opal. 

Osage. 

Ozark. 

Paradox. 

Paiagoa 

Peabody. 

PearL 

Perfection. 

Perkins. 

Pocklington. 

Poughkeepsle. 

Prentiss. 

Presley. 

Profitable. 



Pnlaski. 

PuUlat. 

Reagan. 

Rebecca. 

Red Bird. 

Red Sagle. 

RegaL 

Reqna. 

Rochester. 

Rockwood. 

Roenbeck. 

Rogers No. 5. 

Rogers No. IS. 

Rogers No. 24. 

Rogers No. S2. 

Rommel. 

Roecoe. 

Rupert 

Rustler. 

Rutland. 

R. W. Munson. 

Salem. 

Secretary. 

Seoasque. 

Shelby. 

Shull No. 2. 

Standard. 

Superb. 

Telegraph. 

Tlwmpson No. 2, 

Thompson No. 6. 

Thompson No. 7. 

Triumph. 

Ulster. 

Yergennee. 

Victoria. 

ViUs Aestivalis. 

Vitis Arizonica. 

YUis BerlandeH. 

Tiiis Bourquiniana. 

YUis Candieans. 

Titis CJtampini. 

Viiis Cinerea. 

Vitis CordifoUa. 

Vitis Doaniana. 

Vitis HeterophyUa. 
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VitiB Laibruioa. 
Vitis Lincecumii. 
Vitia Monticola. 
Vitia Botnaneti, 
VitU Boiwuiifolia, 
Vitia Rubra. 
Vitia Rupeatris, 
Vitia SoUmia. 
Vitia Vinifera. 
Vitia Virffiniana. 
Vitia Vulpina. 



W. B. Munsoo. 
Wheatx>n. 
White Imperial. 
White Jewel 
WIWot. 
Wlnchell. 
Witt 

Woodruff Red. 
Wbrden, 
Wyoming Red. 



CURRANTS. 



S. A. BEACH. 



The winter of 1895-6 was so severe that the fruit-buds of cur- 
rants were killed to a considerable extent. On this account the 
yield was much less than usual. The following lists give the 
average yield in pounds per bush of those kinds which were 
planted in 1888, except where otherwise stated; also their aver- 
age yield for the last four years for red and black varieties and 
for the last three years for the white kinds. 

Black Currants. 



AVKRAOB TlILD PBE 

Bush in Pounds. 



NAME. 



Baldwin 

Black Grape 

Champion 

ComDiOD Black. 

Lee 

Naples 

Prince of Wales 

Sannders 

Saunders No. 2.. 




* Exception 1891. 
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Victoria Black which was planted in 1894 came into bearing in 
1896. This seems to be a variety worthy of special notice. It 
yields large clusters of very large fruit, good in flavor and quality. 
It has not been tested here long enough to justify an opinion as 
to its productiveness. 

Native Currants. 

The varieties of the native Missouri currant, R. aureum^ Pursh, 
such as Crandall, Jelly, etc., gave no yield to amount to anything 
in 1896. 

Red and White Currants. 



AVBBAOR TiBLD PkE 

Bush in Fouuds. 



NAME. 



Cherry , 

Eclipse* 

Fay 

London Red 

MilUNo.2o\ 

North Star- 

Prince Albert ..... 

Red Dutch 

Yersaillaise 

Victoria 

Wilder* 

Caywood White 

Champion 

Marvin White'' .,.. 

White Dutch 

White Grape 

White Yersaillaise 
Gloire des Sablons 




Comparing these records with those published in the last 
annual report, it appears that among the red and white kinds 
Prince Albert still leads in the average yield since 1892; London 
Bed stands second and Victoria third, the same as before. These 
three varieties also proved the most productive after the severe 
winter of 1895-6. 



• Planted 1808. 



t Planted 1891. 



Digitized by 



Google 



300 



Bbport of thd Horticultueist of the 



The following is a list of currants on Station grounds in 1896, 
not including Station seedlings: 



Blacks 

Ribe9 nigrum, L. 
Baldwin. 
Black Grape. 
Champion. 
Oommon Black. 

Naples. 

Prince of Wales. 
Saunders. 
Saunders No. 2. 
Victoria. 
Bed and White— 
Ribes rubrum, L. 

Caywood Seedling. 
Champion. 
Cherry. 
EcUpse. 
Empire. 
Fay. 

Glorie des Sablons. 
Gondouln White. 
Knight Improved. 
Knight Sweet Red. 
London Red. 
Marvin White. 
Mills No: 20. 
Mills No. 22. 
Mills No. 28. 
Mills No. 29. 



Moore Ruby. 

North Star. 

Prince Albert. 

Red Cross. 

Red Dutch. 

Ruby. 

Storrs and Harrison No. 1. 

YersaiUaise. 

Victoria, 

Pomona. 

Purtty.^ 

White Dutch. 

White Grape. 

White Imperial 

White Versaillalse. 

Wilder. 
Ifative ICissoori Currant—; 
Ribes auruiu, lurbh. 

CrandalL 

JeUy. 

Missouri Large Fruited. 

Utah Golden. 
Other Species — 

RiJbes floridum, L'Her. 

Missouri Sweet Fruited. 
Rihes Oordonianum. 

Gordon. 
Ribes sanguineum, Pursh. 
Red flowering. 



GOOSEBERRIES. 



S. A. BEACH. 



Comparison of Native with European Varieties. 
Names of classes. — The Pale Red, Houghton, Downing and other 
similar gooseberries which are commonly grown in American 
gardens are descended, either wholly or partly, from wild or 
native species, and so may be properly called American varieties. 



Digitized by 



Google 



New York Agricultural Experiment Station. 301 

The foreign kinds as well as their seedlings that have originated 
in this country are properly called European gooseberries. As a 
class they are often called English gooseberries because so many 
of them have originated in England, bnt fine varieties of goose- 
berries are grown in other parts of Europe, and this designation 
of the class is objectionable. 

8iz€ of fruit. — Some of the European kinds bear the largest 
gooseberries known and, as a class, they yield much larger fruit 
than do any of the American sorts. Compare plate XIV, which 
shows the natural size of the fruit of some varieties of the Amer- 
ican class, with plates XV to XX inclusive, which show the 
natural size of some European sorts. European gooseberries 
have been grown here which measured over one and a half inches 
long and an inch thick, and this is not an extraordinary size for 
some varieties. The fruit of the Downing, a well-known Ameri- 
can sort, averages about three-quarters of an inch in diameter, 
and that is large for an American gooseberry. At gooseberry 
shows in England, single specimens weighing over an ounce and 
a half avoirdupois have been exhibited. The large fruit sells 
better in market than the small fruit, as may be seen by examin- 
ing the market quotations for 1896, given on a subsequent page. 

Color of fruit. — The European varieties possess another advan- 
tage in having a much wider range of colors than do the Ameri- 
can kinds. They may be either dark red, dull green or clear 
yellow, or they may vary through various combinations and paler 
shades of these colors to nearly white, while American varieties 
show only green or red in the colors of their fruit. Some of the 
latter, as Houghton, have fruit of a beautiful clear red color that 
is unrivalled by any of the European gooseberries that I have 
seen. 

Marketing the green fruit. — The gooseberry holds a unique posi- 
tion among cultivated fruits because its fruit may be marketed 
either green or ripe. The large European gooseberries reach 
marketable size for unripe fruit somewhat earlier than the 
American kinds do, and this gives them another advantage over 
American gooseberries, for the early prices are usually much 
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better than those which rule after the bulk of the crop is ready 
to market. The accompanying market quotations taken from the 
Rural New Yorker and the Amerioan Gardening give some idea 
of the prices at which gooseberries sold in the New York market 
1896. See page 303. 

In some localities the most of the gooseberry crop is marketed 
unripe. Some growers strip the green fruit from the bushes, 
which can be done very rapidly, run it through a fanning mill to 
free it from leaves, twigs, etc., and then pack it in baskets for 
market. The reasons advanced in favor of marketing gooseber- 
ries unripe are: (1) The hard green fruit is not as easily injured 
in picking and packing as the pulpy ripe fruit is and it will stand 
transportation better. (2) The fruit that is allowed to ripen on 
the bushes is exposed longer to attacks of sun scald and mildew 
and, should long continued rain follow a period of drought, the 
ripening fruit is liable to crack and spoil. (3) The ripening of 
the fruit and seed is an exhaustive process from which the bush 
is partly relieved when the fruit is marketed green. (4) The pro- 
ceeds from the green fruit usually compare favorably with the 
proceeds from the ripe fruit, although the large ripe English 
varieties sometimes bring the highest prices of the season. 

Marketing the ripe fruit. — The European gooseberries have 
another advantage in that they are preferred to American kinds 
at fruit preserving establishments where they are made into jam. 
The reason for this preference, I suppose, is because the jam 
made from them resembles more closely the article put up by 
English firms which already has a well-established reputation. 
The fact is, the American kinds have a thinner skin and more 
delicate flavor than the European kinds and fully equal or are 
superior to them in quality. According to the following market 
quotations the large ripe English gooseberries commanded from 
two to three cents more per quart than did the large ripe Down- 
ing fruit. 
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Hardiness and productiveness. — A comparison of English and 
American gooseberries wonld not be complete without some ref- 
erence to their relative productiveness, hardiness and freedom 
from diseases. 

Currants and gooseberries are commonly classed among the 
hardiest fruits of the temperate zone, but the unusually severe 
winter of 1895-6 injured their buds in various sections of the 
state so much that the crop of fruit the following summer was 
a partial failure, although in other portions of the state they 
yielded a full crop. It was noticeable that the European varie- 
ties of gooseberries were injured more than the American varie- 
ties at this Station and similar observations were reported 
from other places. The following table gives a statement as the 
average yield per bush in 1896 of some American and European 
varieties which were planted here in 1888. The average yield 
per bush for the past four seasons is also given for the purpose 
of showing the comparative productiveness of these varieties 

here. 

European Class. 



Avera^ro weifrht 
p^Y* bunh for 
1896 in pounds. 



Average velffht 
per bu«h for 
ri'Ur years In 
pounds. 



Chautanqna 

Crown Bob 

DagweU'sNo. 1 

Goldeii Prolific 

Indnstry 

PnyaUup 

Triumph 

Wellington Qlorv 

Whitesmith ' 

American Class 

Crystal 

Downing 

Honghton 

Mountain 

Pale Red 

Pearl 

Smith (ImproTed) 



0.47 
a few fruits 

0.19 
a few frnits 

2.37 

2.94 

3.55 

1.25 

2.42 



7.75 
7.80 
5.33 
250 
5.68 
3.58 
0.69 



1.99 
2 28 
2.20 
2.13 
8.27 
5.03 
6.24 
8.35 
4.54 



18.13 
9 95 
6.85 
2.67 

10.58 
4.37 
2.13 



This table gives evidence that in the very important characters 
of hardiness and productiveness the best of the American varie- 
ties excel the best of the European varieties. 
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Summary. — Summarizing what has been said of the two gen- 
eral classes of cultivated gooseberries as to their value for 
commercial fruit growing, it may be said that the European 
class shows superiority in: 

1. The large size and variety of colors of the fruit. 

5. The early marketable eon iition of the green crop. This is 
an adoantage because the green fruit is not as easily injured in 
handling as is the ripe fruit; it is ejcposed^^r a shorter time to 
sunscald, cracking and attacks of mUdei^mhe early prices are 
usually as good as or even better than the prices of the ripe fruit; 
when the fruit i^ marketed green the plant is partially relieved 
^'rom the exlmusting process of ripening the fruit and the seed. 

3. That European varieties are preferred at fruit preserving 
estahlishrnents. 

The best of the American varieties are superior to the Euro- 
pean gooseberries as a class in : 

1. Productiveness. 

2. Hardiness, 

3. The ease with which they may he propagated. 

1^ Quality., delicacy of flavor and thin texture of the skin of the 
'^ruit. 

6. Freedom from mildew. 

Productiveness of Some American Varieties. 

Some inquiry has been made among good fruit growers in 
widely separated sections of the state to learn what is the aver- 
age yield of gooseberries under good cultivation. Messrs. C. A. 
Sharp & Co., located in Niagara county, write as follows: " With 
us the Downing has averaged about one-half ton per acre and' 
the Houghton about one ton. Some years they will go from 25 
per cent, to 33 per cent, better, but it would be offset in other 
years by a lighter yield. The above figures are about the average 
for six years past." 

Mr. W. D. Barns, Middle Hope, Orange county, N. Y., writes 
that from 800 Downing plants set between vineyard rows in the 
spring of 1892 he gathered 2,362 quarts in 1896. This he con- 
20 
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aiders a full crop. Were the plants set 5 x 5 ft. an acre would 
contain 1,742 plants, and at the rate of yield which was realized 
from these plants would produce 5,143^ lbs., or a little more than 
two and a half tons per acre. Mr. E. B. Lewis, Lockport, N. Y., 
reports even better results than this with the American Red 
Jacket From an acre of stooled plants, averaging about three 
bearing canes per plant, he reports a jield of four tons of fruit. 
For profit he would plant but three kinds, namely, Downing, 
Pearl and Red Jacket. 

Botanical Fbatures of the Spewies from which Cultivated 
Gooseberries are Derived. 

SuaceptiMlUy to mildew. — ^The one great hindrance to the culti- 
vation of European gooseberries in this country is their suscepti- 
bility to attacks of the mildew, Sphwrotheca Mors-uvw. Figure 4 
plate I shows a branch of mildewed fruit of Industry. From the 
standpoint of the American fruit grower gooseberries fall into 
two classes, namely, those which suffer from the mildew and 
those which do not. The former class includes all European 
varieties and their American grown seedlings, or, in other words, 
all varieties of the species Rihes Qrossulariay L. The latter class 
includes the cultivated varieties of the native American species 
oxyacanthoideSj L. and Cynoshati, L. and some hybrids between 
them and the European species. 

New or little known sorts are from time to time advertised 
and urged for planting. Since many of them belong to the Euro- 
pean class which, in this country, has always been subject to severe 
injury from attacks of the mildew, and which no well informed 
fruit grower cares to plant extensively unless he is prepared to 
fight that disease, it is important that nurserymen and fruit 
growers learn to distinguish the European species from the two 
American species from which cultivated varieties have been de- 
veloped, namely, R. oxyacanthoideSy L. and R. Oynoshatiy L. 

Some characters of the Europea/n gooseberryy R. Grossularia. — 
During the four hundred years or more that the European goose- 
berry has been cultivated hundreds of named varieties of that 
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PLATE XII. 



Figure i. — Whitesmith, Tree Form, 
9 Years Planted. 



Figure 2.— Pale Red, Bush Form, 
9 Years Planted. 
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PLATE XIII. 



A 




Figure 3. — Ribes Cynosbati, 2 Years Planted. 



Figure 4. —Mildew on Industry. From photo^ 

graph of oil painting from nature^ 

by TV. P, Wheeler, 
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species have been developed. These naturally show marked 
differences among themselves yet there are distinctive features 
which one soon learns to recognize as characteristic of the 
species. The new growth in autumn has a light gray color which 
gradually changes to the dark gray or dull brown of the older 
wood. The bushes are usually stocky with upright, straight, 
thick branches as shown in figure* 1, plate XII, and figures 1 to 4, 
plates XXII and XXIII. Sometimes the branches curve slightly 
or droop but they never assume the graceful habit of the Ameri- 
can oxyacanthoides with its slender arching or drooping branches 
as illustrated in Pale Red, see figure 2, plate XII, neither do they 
resemble the Cynosbati which has tall slender canes with slender 
spreading branches and drooping branchlets. Figure 3, plate 
XIII, shows young bushes of this species. When full grown 
they are taller than either of the other species referred to, often 
being from three to four feet high. 

The European species usually bears from one to three light- 
oolored spines at the base of the leaf which are generally large 
and thick, as shown in the accompanying cut of a Chautauqua 
leaf, see figure 1, and sometimes smaller spines are scattered 
irregularly along the stem. Spineless varieties of this species 
have been recently placed on the market, in which the spines 
are represented by mere bristles or are altogether wanting. Such 
instances are quite exceptional, however, and can not be called 
characteristic of the species. The leaves, which are often clus- 
tered on short side branches or spurs, are glossy on the upper 
surface, rather thick, roundish, one or two inches wide, with 
from three to five lobes as shown in figure 1. The fruit, see 
plates XV and XXI, is from one-half inch to an inch or more in 
diameter, smooth or bristly, and red, green, yellow or nearly 
white in color. The greenish drooping flowers, one-fourth inch 
in diameter, have purplish, reflexed, pubescent calyx lobes and 
pubescent ovary and peduncles. The latter are short, one to 
three flowered and one to three bracteate about the middle. 

Some characters of the American species R. oxyacanthoides, — 
The American species oxyorcanthoides, which is represented in 
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cultivation by Pale Bed, figure 2, plate XII, has thinner smooth 
leaves, lobes plaited and toothed and leaf stalks hairy and a 
little rough. In autumn the bark of the new shoots is of a pale 
straw color; the two year old bark is gray, and as it peels off 
it leaves the smooth reddish brown bark of the older canes. 

The spines when present are commonly short and borne singly 
beneath the axil of the leaf, of smaller ones may be scattered 
irregularly along the stem. The fruit is small to medium in size, 
smooth, of a clear reddish green color deepening to purple when 
fully ripe. The greenish flowers, one or more on very short ped- 
uncles, have a smooth ovary, and the style and stamens are 
hardly longer than the bell-shaped, smooth calyx. Houghton, 
which is one of the best known varieties of this species, has 
stronger and more numerous spines than are typical; see figure 2. 
Downing, a seedling of Houghton, has shorter spines and leaves 
plaited or folded towards the midrib and main veins more like the 
typical oxyacanthoides, see figure 2, but the characters of its pure 
seedlings have proved it to be a hybrid between this species and* 
Orossularia. Its hybrid origin is indicated by its shorter and 
thicker buds and spines an(l its rather stout, scarcely curving 
canes. Smith (Improved), Pearl and the American Red Jacket 
are also considered hybrids between this species and the Euro- 
pean species. Pale Bed is probably the best type of this species 
found among the named varieties. 

Same characieiB of the American species Cynoshaii. — The goose- 
berry which is most commonly found wild in many portions of 
New York state has rather large fruit for a native species. 
The fruit is dull brownish-purple when fully ripe; skin thin and 
almost always prickly; pulp dull dark green, good in quality, 
pleasant flavored. This species, R. Cynoshatiy L., is characterized 
by tall or sprawling bushes, see figure 3, plate XIII, as described 
on page 307. The young canes for some distance from the ground 
are thickly covered with prickles or bristles. The bark of the 
new growth becomes reddish-brown as autumn approaches, as 
also do the long thin spines which are usually found singly un- 
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Figure i.— Leaf of Chautauqua. 
(R. Grossularia, L.) 



Figure 2.— Leaves of Houghton (R. Oxyacanthoides^ L.) and 
Downing {hybrid of R. Oxyacanthoides by R, Grossularia), 
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Figure 3. —Leaves of Ribes Cynosbati and Mountain 
(hybrid of R, Cynosbati by R, Grossularia). 
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der the rather long and slender pointed leaf buds, see figure 3. 
The downy leaves, one to two inches in diameter, and borne on 
slender leaf stalks, are roundish, slightly heart-shaped with from 
three to five rather blunt lobes. 

So far as I know there is only one cultivated variety which has 
been derived from this species, namely, the Mountain, and even 
this is not a pure Cynosbati, but is clearly a hybrid between it 
and the European species Oroaaularia. 

The differences between the three species described above may 
be summarized as follows: 
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Gooseberry Culture at this Station. 

The investigations of Dr. Arthur and Prof. Goflf, which showed 
that gooseberry mildew could be prevented by spraying with 
potassium sulphide,* were made here nearly ten years ago. At 
that time but thirteen kinds of gooseberries were cultivated at 
this Station, and about half of them belonged to the European 
species. The discovery of a remedy for the mildew aroused new 
interest in the European sorts, in consequence of which the Sta- 
tion in 1892 imported 187 European varieties. Since then, other 
varieties of both native and European species have been secured 
from various sources and pure bred seedlings, hybrids and 
crosses have been originated at the Station, so that the Station 
collection now contains the following: 

Cultivated varieties of native species 2 

Cultivated varieties, hybrids between native and European 

species . , 17 

Cultivated varieties of the European species 200 

Cultivated varieties, unclassified 3 

Station seedlings 259 

Specimen plants of the following native species: Gyno9bat% 
L., divaricatum, Dougl., graoile, Mx., lacmtre, Poir., LohhUy 
Gray, oxyaca/rUhoides, L., PalousensiSy Piper, rotundi* 
foliumy Mx 8 



Total 489 



These varieties are being carefully tested here in order to learn 
as much as possible concerning their value to American fruit- 
growers. Although but few of them have been tried here long 
enough to permit of a satisfactory comparison between them and 
the kinds most commonly grown in America, yet it is thought 
best to give herewith preliminary descriptions of them based on 
the records which they have made at this Station. More com- 
plete reports are given on varieties which have been grown here 
for several years. 

« Annual Report of tbis StaUon 1887: 858. 1888 : 168. 
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In the following descriptive list the varieties are arranged 
alphabetically in two classes. 

1. The American class, including the cultivated hybrids be- 
tween American and European gooseberries which are not gen- 
erally subject to attacks of mildew. 

2. The European class including all European kinds and all 
American-grown seedlings of the European species, R. Cfrossu- 
laria. 

Dbscriptivb List op Varieties. 
American Class. 

Champion.. — Received for testing at this Station from J. H. 
Haynes, Delphi, Ind., in 1893. It has not fruited here enough 
to justify a comparison with other varieties in the Station collec- 
tion. Prof. Troop, of the Indiana Experiment Station, informs 
me that this variety is considered very valuable in that state. 
The bush makes a good growth and has not mildewed here. 
Fruit smooth, whitish. 

It is said to have ori^ Dated with Mr. O. Dickinson, Salem, Oregon. Mr. 
Haynes furnished the following descrlptioD in 1893: '* An immense bearer 
of large uniform berries; transparent, tender skin. Plant upright even 
uuder its imuieuse fruitage. Have never seen a trace of mildew on fruit 
or plant in the ten years I have fruited it." 

Crystal.. — Received for testing at this Station in 1888 from J. 
M. Ogle, Puyallup, Wash. It is exceedingly productive, having 
given the highest average yield per bush during the past four 
years of any of the varieties fruited here during that time. Its 
average yield per bush for that period has been 13^ pounds. 
Notwithstanding its great productiveness, it can hardly be called 
a desirable variety, because the fruit has a dull green, unattract- 
ive color and the flavor is not good. Besides this the fruit is 
rather soft when fully ripe. It will average slightly larger in 
size than Downing. See figure 2, plate XIV. 

This variety appears to be a hybrid between the Buropean gooseberry, 
Ribes Orossularia, L, and some American species, possibly R^ Cpnosbati, L. 
Its European parentage Is indicated by the general appearance end char- 
acter of the fruit and by the habit of growth. The skin of the fruit is 
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covered with pubescence like that of Wellington Glory or Whiteemltli. 
The canes are not stout like those of European gooseberries but are tail, 
slender and often curved. The rather thin leaves have neither the leath- 
ery texture nor the glossy upper surface which characterizes European 
sorts. The buds, too, are shorter than those of typical Ribes Chossularia, 
These, together with other less prominent characters, Indicate the hybrid 
origin of this variety. 

Downing. — ^This variety is generally conceded to be the 
standard of excellence among gooseberries of the American class. 
It is highly esteemed for home and market use not only in this 
country but even in some parts of Europe where it comes in com- 
petition with the handsomely colored, large fruit of European 
varieties. 

The fruit, which has a diameter of about three-fourths of an 
inch, see figure 1, plate XIV, is large for a native but would be 
called small to medium when compared with European kinds. 
It is roundish-oval, pale green and covered with a thin white 
bloom. The skin is thin and smooth. The pulp soft, juicy, 
sprightly and sweet, ranks among the best in flavor and quality 
whether compared with native or European varieties. The 
rather stout canes resemble somewhat those of European sorts 
although more slender and often slightly curved. The bush is a 
strong grower and very productive. At this Station it has aver- 
aged almost ten pounds of fruit per bush for the last four years, 
and one season the average was almost fifteen pounds per bush. 
It is rarely troubled with mildew. 

Downing* says that the variety originated at Newburg, N. Y., from 
seed of Houghton. The pure seedlings of Downing which have been 
grown at this station usually show a marlced similarity to each other in 
foliage and habit of growth and resemble the Downing In these characters, 
but some of them have characters like Houghton and Pale Red while 
others of them give evidence of European parentage so that we have good 
reason for classing the Downing as a hybrid partly of native and partly 
of European ancestry. 

JBxcelsior.— Received for testing from J. H. Haynes, Delphi, Ind., 1893, 
with whom it originated. It is a seedling of Champion. Bush a strong 
grower and has not mildewed here. Fruit light green, roundish, smooth. 
See figure 41, plate XVII. It has not been tested sufficiently to Justify a 
description of the variety from specimens grown here. 

* Fruits and^fruit traee of America 1890: SOS. 
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Houghton.' — ^This has long been a favorite variety in Ameri- 
can gardens on account of its vigorous growth and productiveness 
even under adverse conditions. It originated with Abel Hough- 
ton, Lynn, Mass., and is generally thought to be of purely native 
origin. Smith (Improved), and Downing are its best known seed- 
lings, and both of them are hybrids of the native R. oxyacanthoide9 
and the European R. Cfrossularia. The canes are rather upright 
or somewhat curved, with rather slender, drooping branches. 
The fruit is small, handsome dark red with whitish bloom, thin 
skinned, smooth, juicy, sweet and very good to best in flavor and 
quality. See figure 7, plate XIV. 

Mountain. — ^This variety, which originated with the Shakers, 
of Lebanon, N. Y., has long been in cultivation, but is compara- 
tively little grown and should be superseded entirely by more 
productive sorts. The dull brownish-purple fruit is somewhat 
larger than that of the Downing, oblong, smooth, thick skinned, 
moderately juicy, sweet. See figure 6, plate XIV. The tall bush 
has slender, sprawling branches which should be pruned short 
and the bush kept well headed-in to secure the highest produc- 
tiveness. 

Thifl variety is of especial Interest botanleally as It Is the only cultivated 
variety 1 know whJeh has been derived from that native species which is 
moet commonly found wild in this and many other sections of New York 
State, namely, Rilws Cynosbati. It is clearly a hybrid between this and 
the European species. The long slender solitary s?i>ines, see figure 3, 
the taU canes, sprawling branches, dull brownish-purple color of the 
fruit, and the very dark green pulp are like Cynosbati as aire also tjie 
beautiful brown and red colors of its autumn f oUage Avhich are quite unlike 
the yellow or occasional dull brown tints of the European kimds. The 
fruit Is very large for an American variety and Its skin Is smooth and 
thick which Indicates OrossulaiHa parentage, for the fruit of Cynosbati has 
a thin %k\n usually beset with prickles. The glossy upper surface and 
somewhat leathery texture of the foliage and comparatively short thick 
buds aire Inherited from Qrossularia for Cynosbati has slender buds and 
soft, pubescent leaves which are not at all leathery nor glossy. 

Pale Red. — ^This variety, which has long been cultivated, is also 
known by the names American, Cluster and has several other syno- 
nyms. It belongs to the smooth, reddish-fruited native species 
R, oxyacanthoideSj being quite similar to Houghton in the color 
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and character of its fruit, although the fruit is somewhat smaller. 
See figure 8, plate XIV. The spines are less prominent and the 
slender branches have more of a drooping habit than have those 
of the Houghton. See figure 2, plate XII. The bush is a strong 
grower and very productive. Its average yield per bush for the 
last four years has been slightly more than ten and one-half 
pounds. 

Pearl.— Received in 1888 from Smith and Kernans, St. Cath- 
arines, Ontario. The fruit resembles Downing so closely that an 
expert can scarcely tell one variety from the other. See figure 
3, plate XIV. In habit of bush the Pearl is also much like Down- 
ing. In foliage it resembles Downing almost as closely as in 
fruit. In some localities it is said to be superior to its parent, 
the Downing, which it so closely resembles, but as grown here 
it has not equaled Downing in productiveness. 

The erroneous statement of the Canadian Jlorticulturist, Vol. XIV, 162, 
that Pearl originated as a cross between Houghton and Whitesmith has 
been copied in other publioationfl . Prof. William Saunders, who originated 
the vaiiiety, writes me that the true statement of the parentage is " Down- 
ing crossed with an English variety known as Aston's Seedling." The latter 
Is a synonym for Bed Warrington. 

Red Jacket. ^— The American Red Jacket was received here 
for testing in 1892 from C. S. Curtice Co., Portland, N. Y. It 
was originated more than twenty years ago by Prof. Wm. Saun- 
ders, now of the Central Experiment Farm, Ottawa, Canada, and 
was named and introduced by Geo. S. Josselyn, Fredonia, N. Y., 
about 1890 or 1891. Prof. Saunders writes us that, although his 
records are not sufficiently clear to enable him to be quite posi- 
tive as to the origin of this variety, he feels tolerably certain that 
the female parent is Houghton and the male parent an English 
variety called Red Warrington, also known as Warrington and 
Aston Seedling. If this be true the American Red Jacket is a 
hybrid between Ribes oxyacanthoideSy L., and Ribes €hy)88ularia, L. 
The character of the plant indicates that it is such a hybrid. 
The bush is a very strong grower and productive. Mr. E. B. 
Lewis, of Lockport, writes that he finds it some larger and a bet- 
ter shipper than Pearl, although Pearl is a little the better crop- 
per. From an acre of Red Jacket stools, having about three 
shoots per stool not buried, he got four tons of fruit in 1896. 
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The fruit of Bed Jacket is large for an American variety, 
roundish, smooth, good pale red color. See figure 5, plate XIV. 

Smith. — Smiths Improved. This variety has been cultivated 
many years. It originated in Vermont from seed of Houghton. 
As grown here it is not nearly so productive as Downing, Pale 
Bed or Houghton. Sometimes the fruit is larger than Downing, 
but more often its size is medium or below. See figure 4, plate 
XIV. The berry is dull pale green, sometimes spotted with red 
and having a slight bloom. Skin smooth, thin; pulp, sweet, 
good. Bush vigorous with somewhat curving canes and slender 
branches. The foliage is firmer or more leathery than that of 
Downing, with a more glossy upper surface. 

The character of the foliage and color of the fruit are Indications that 
this is a hybrid between Orosaularia and owyacanthoides. Its seediini^s 
derived from croeses with Pale Red, which is presumably purely of oxya- 
canthoides epecies, have occasionally a plant with marked Orosaularia 
characters. None of the pure seedlings of Pale Red which we have grown 
have shown any Indications of European ancestry, and it is quite probable 
that the GroHSularia characters which have appeared In the crosses with 
Smith, have come through Smith rather than through Pale Red. 

Btrubler Nob, 1, 2, -J, 5, 6, 7 and 10. — ^These seedlings which originated 
with Phil. Strubler, Naperville, 111., have not been grown here long enough 
to Justify an expression of opinion as to their value. All except No. 1 are 
seedlings of either Downing or Smith and so are hybrids of Orossularia by 
OxyacantTioides, 

No, 1, Parentage unlcnown. It evidently belongs in part to a native 
species. Bush a strong grower, with rather upright, moderately stout 
branches. It has mildewed but very slightly here. Fruit medium size, 
nearly round, green, smooth, sweet, good. 

No, 2, A very strong grower, rather upright and stocky. It has mil- 
dewed but slightly here. Season early. Fruit medium size, round, 
smooth, pale green, sweet, good. 

No, -J. A moderate grower with branches more slender and curving 
than those of No. 2. Fruit small to medium, nearly round, smooth, dark 
red, sweet, fair quality. 

No, 5, A moderate grower with moderately slender branches. Fruit 
medium size, oblong, dull green, sub-acid, not very good quality. 

No, 6, A strong grower with moderately slender branches. Fruit be- 
low medium, egg-shaped, smooth, dark red, not first-class quality. 

No, 7. Bush slightly less vigorous than No. 6, which it resembles In 
foliage iand habit of growth. It has mdldewed but slightly. Fruit 
medium size, nearly round, smooth, dark red, nearly like that of Strubler 
No. 10, but less sweet. 

No, 10, Bush a strong grower with slender branches. Fruit medium, 
nearly round, smooth, dark red, sweet 
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European Olasa. 

Alderman. — Fruit medium to large, green shaded with pale red, some- 
wlmt hairy, sweet, fair to good quality. Bush a moderate grower; has 
mildewed some. 

Alice. — Fruit medium to large, oblong, smooth, clear pale green 
color, sweet, good. See figure 11, plate XV. Bush a moderate grower. 
Foliage healthy. 

Antagonist. — Fruit medium to large, somewhat oblong, moderately 
thin slciu, smooth, sweet, good. See figure 22, plate XVI. Bush a strong 
grower. Foliage healthy. 

Apology. — Fruit medium to large, oblong, «nooth, pale green tinged 
with red, rather thin skin, sweet, good fiayor. See figure 16, plate XV. 
Foliage healthy. 

Auburn. — An English yariety introduced in this country by Mr. J. EUet- 
son. Auburn, N. Y., by whom it was renamed Auburn. Bush a strong 
grower. Foliage healthy. Fruit medium -to large, oblong, smooth, good. 

Beauty. — Fruit medium to large, oblong, pale red, smooth, sweet, good. 
Has mildewed some. 

Berry Early Kent. — Fruit medium to large, pale green, smooth, round- 
ish, s(»newhat acid, good. See figure 10, plate XV. Bush a strong grower, 
but quite subject to mildew; appears to be yery productiye. 

Blucher. — Fruit very large, dark red, oblong op roundish ob- 
long, nearly smooth, sweet, thin skin, very good flavor. See 
figure 34, plate XVII. Bush a strong grower, has shown but lit- 
tle mildew and appears to be productive. Worthy of trial. 

Bollin Hall. — Fruit medium to large, oblong, smooth, dark green tough 
skin, yery good fiayor, nearly sweet Bush a medium grower; has shown 
but little indications of mildew. 

British Queen. — Fruit small, roundish, dark green, nearly smooth, thin 
skin, sweet, good. Bush a strong grower; productiye; has shown but little 
mildew. 

Briton.-TFruit medium ito yery large^ obk>ng, light yeUow, smooth 
rather thick skin, sweet, good. See figure 26, plate XVL Bush a moderate 
grower; has mildewed considerably; appears to be moderately productiye. 

Broom Girl. — Fruit medium or aboye, nearly round, smooth yellowish 
green, nearly sweet, good fiayor. See figure 30, plate XVI. Bush a strong 
grower; has mildewed but slightly. 

Bull Dog. — Fruit medium to large, oblong, nearly smooth, red, poor 
fiayor. Bush is not a strong grower; has mildewed but yery little. 

Bury Lane. — ^Fruit large to yery large, oblong, pale green, smooth or 
nearly smooth, sweet, yery good to best See figure 15, plate XV. Bush a 
moderate grower; has mildewed some. 

Candidate. — BVuit large, dark green shaded with yellow, smooth, good. 
Bush a nKMlerate grower; has mUdewed slightly. 
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Careless. — Fruit very large, oblong, smooth, pale green, sweet, best 
quality. iBush a moderately strong grower; has mildewed some. An ex- 
hibition variety. 

Catherine. — Fruit medium to large, oblong, nearly smooth, yellow, 
nearly sweet, good. Bush not a strong grower; has mildewed very slightly. 

Chautauqua. — Received at this Station in 1888 for testing from 
Louis Roesch, Fredonia, Chautauqua county, N. Y. Mr. Roesch 
obtained it from a garden in Dunkirk, N. Y. Its name was un- 
known, so he decided to introduce it under the name Chautauqua. 
The bush is a vigorous grower, and generally healthy, although 
sometimes subject to mildew. The fruit is large, roundish ob- 
long, smooth, pale green, best quality. See figure 61, plate XX. 
Although it has not been as productive as some other varieties 
here we have no hesitation in recommending it for trial for home 
use. In other localities it may be productive enough to make it 
valuable for Qiarket, but it has not been so here when compared 
with Industry, Wellington Glory and some other European 
kinds. 

CheerfuL — Fruit medium size, green, sweet, very good flavor. Bush not 
a strong grower. 

Clayton. — EYuIt suitable for exhibitions, very larger nearly oblong, dark 
green tinged with red, smooth, sweet, good quality. See figure 23, plale 
XVI. Bush has mildewed badly this seaeon. It is a strong grower. 

Columbus. — Received in 1892 for testing from Ellwanger & 
Barry, Rochester, N. Y. It is a very strong grower and has mil- 
dewed but slightly. Fruit large, oblong or roundish oblong, 
smooth, white, sweet, best quality. See figure 65, plate XX. 

Countess of Amsdale. — Fruit above medium size, smooth, dark green 
shaded with red, nearly sweet, good quality. Bush not a strong grower; 
has mildewed some. 

Crank. — Fruit very large, smooth, green, sweet, best quality. Suitable 
for exhibitions. | 

Cremore. — Fruit medium to large, (nearly smooth, green, sweet, good, 
Bush a moderate grower; has mildewed slightly. 

Criterion. — Fruit very lai'ge, oblong or somewhat pyriform, smooth, 
darlc green, sweet, very good quality. See figure 82, plate XVII. Bush a 
moderate grower. It mildewed badly lu 1896. 

Crown Bob. — Fruit medium to large, nearly round, nearly 
smooth, dark red, almost sweet, very good quality. The fruit is 
much like Industry in color but it is not quite so large. The 
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bush is dwarfish in habit but vigorous and productive. It has 
long been known in England as a desirable variety either for 
home use or market. We do not consider it as desirable as the 
Industry, which is a much stronger grower and more productive. 
Sometimes it is attacked quite severely by the mildew. 

Cyprus. — Fruit large, obloug, uearly suiooth, dark red, latlier tough 
»kin, sweet pulp, very good quality. See figure 35, plate XVII. Bush a 
moderately strong grower. It has been but slightly troubled with mildew. 

Dagwell No. i.— Received for testing in 1888 from S. L. Dagwell, Utlca, 
N. Y. Fruit medium to large, nearly round, neai'ly smooth, red, tough 
skin, sweet pulp. A shade lighter in color than Industry and a few days 
later in ripening. Bush a moderately stix>ng growei*, moderately produc- 
tive. It has been troubled but little with mildew. 

Ban's Mistake. — Fruit medium to large, round or roundish-oblong, 
smooth, red« sub-acid, good quality. Uuaii a strong grower. It has mil- 
defwed but slightly. 

Diadem. — Fruit niedium size, smooth, 'green tinged with yeUow, some- 
what acid, fair quality, ripens late. Bush is not a strong grower; has mil- 
dewed but slightly. 

Dominion. — Received in 1892 for testing from E. C. Pierflon, 
Waterloo, N. Y. Fruit large, varying from round to oblong, a 
size larger than Whitesmith, pale greenish white, nearly trans- 
parent. See figure 67, plate XX. Skin thin for a berry of the 
European Class. Pulp sweet and very good in quality. It ripens 
a few days later than Whitesmith. Bush vigorous and promises 
to be productive. It has not mildewed here. 

Drill. — Fruit medium size, pyrlform, smooth, yellowish, moderately 
thick skin, sweet pulp, good quality. Bush not a strong grower. Mil- 
dewed bedly in 1896. 

Duck Wing. — Fruit medium size, somewhat pyrlform, dark green tinginl 
with yellow and sometimes mottled with red. Skin rather thin. Pulp 
sweet and very good. Bush a moderate grower. It has mildewed but 
sUghtly here. 

Duke of Sutherland. — Fmiit medium to large, oblong, nearly smooth, 
red, sweet, very good. See figure 25, plate XVI. Bush a strong grower. 
It has mildewed but slightly here. 

Duster. — Fruit medium size, ovate or oblong, pale green, nearly smooth, 
nearly sweet. See figure 20, plate XVI. Bush a moderately strong grower. 
It mildewed some in 1806. 
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Excellent — Fruit medium to large, round, nearly smooth, 
light red, sweet, very good. See figure 38, plate XVII. Bush a 
strong grower, somewhat subject to mildew. Promises to be 
productive. 

Faithful. — Fniit medium to large, somewhat oblong, nearly smooth, 
pale green, thick skin, poor quality. Bush a moderate grower; has mil- 
dewed considerably. 

Falstaff. — Fruit large, pyriform, smooth, dark green tinged with red, 
sweet, good. Bush has mildewed slightly. 

Fascination. — Fruit medium size, roundish, pale green mottled with 
red, nearly smooth, nearly sweet, fair flavor. Bush not a strong grower. 
It mildewed slightly in 1896. 

^Flextonia. — Fruit medium or above, handsome pale red, smooth, sweet, 
very good. Bush appears to be a moderately strong grower, somewhat 
subject to mildew. 

Flora. — Fruit medium to very large, oblong, smooth, green, Skin rather 
tough. Pulp sweet, good. Bush a strong grower; has mildewed but 
slightly. 

Forester. — Fruit above medium, pale red, nearly smooth, sweet, good. 
Bush a moderately strong grower, somewhat subject to mildew. 

Foworius. — Fruit large, roundish, white, nearly smooth, almost sweet, 
good. Bush a strong grower. It has mildewed slightly. 

Foxhunter. — ^Fruit above medium size, oblong, dark green tinged with 
red, smooth, sweet, good. Bush a moderate grower. It has mildewed 
slightly. , 

Freedom. — FrUit medium to large, nearly white, sweet, beet quality. 
Bush a modea-ately strong grower. It has mildewed but slightly. Suitable 
for exhibitions. Fruit of medium size Is iUustrated in figure 9, plate XV. 

Frontenac. — This was received in 1892 for testing from H. S. 
Anderson, Union Springs, N. Y. Fruit large, oblong, smooth, 
pale green, sweet, good. Bush a very strong grower. It mil- 
dewed some in 1896. 

Oalopin. — Fruit large pyriform, dark green, smooth, tough skin, sweet 
pulp, good. Bush a strong grower. It has mildewed slightly. 

OaribaldL — Fruit medium to large, roundish, fine yellow, nearly sweet, 
giood.. 

General. — An exhibition variety. Fruit medium to large, oblong, smooth, 
green, sweet, good. See figure 17, plate XV. Bush a moderate grower. 
It has mildewed slightly. 

George Bidley. — Fruit medium to large, pyriform, pale green, slightly 
acid, poor quality. See figure 54, plate XIX. Bush a strong grower. It 
has mildewed considerably. 

Gipsy Queen. — Fruit medium to large, nearly round, smooth, yellow, 
slightly sweet, fair quality. See figure 24, plate XVI. Bush is not a 
strong grower. It has mildewed very slightly. 
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Golbome. — ^Fniit medium to large, oblong, smooth, light red, sub-acid, 
good. See figure 36, plate XVII. Bush a strong grower. It has mildewed 
slightly. 

Golden Drop. — Fruit small to medium, ioiindish-obk>ng, nearly smooth, 
yellowish, good. See figure 40, plate XVII. Season early. Bush a mod- 
erately strong grower. It has mildewed but slightly. 

Golden Prolific. — Received for testing from John Ohariton, Rochester, 
N. Y., in 1800. Fruit medium size, slightly oblong, smooth, beautiful 
golden yellow, sub-acid, fair to good quality. It ripens rather late. Not 
productive enough here nor good enough in quality to be worthy of recom- 
mending for trial. It mildewed badly In 1896. 

Governor. — Fruit smooth, dark red, nearly sweet, good. Bush a mod- 
eittte grower, somewhat subject to mildew. 

Great Bock. — Fruit large, nearly smooth, oblong, dark red, sweet, good. 
Bushi noit a vigorous grower and somewhat subject to mildew. 

Greenock. — Fruit m-edium to large, nearly round, smooth, green, fair 
flavor, somewhat acid. See figure 21, plate XVI. Bueh not a strong 
grower. It was attacked quite seriously by mildew in 1896. 

Green Walnut. — fYuit medium size, nearly round, smooth, green, sweet, 
good. Bush a moderate grower. Has been troubled but eUgbtly with 
nrtldew. 

Gretna Green. — Fruit medium to large, smooth, nearly round, dark 
green- Very good qaaMty. See figure 33, plate XVII. Bush not a strong 
grower, somewhat subject to mildew. 

Harriet. — Fruit medium size, oblong, hairy, green tinged with red, sub- 
acid, poor quality. Bush noit vigorous, and but slightly troubled with 
mildew. 

Helpmate. — Fruit large, oblong, smooth, light green, nearly sweet, good. 
See figure 59, plate XIX. Bush not a strong grower and quite subject to 
mildew. 

Hero of the Nile. — Fruit medium to large, roundish-oblong, smooth, 
green, sub^acld, good. See figure 60, plate XIX. Bush a moderate 
grower. It has shown considerable mildew. 

Highlander. — Fruit medium, round, slightly hairy, dark red, nearly 
sweet, good quality. See figure 37, plate XVII. Bush a moderately strong 
grower. It baa mildewed but slightly. Season early. 

High Sheriff. — Fruit medium to large, round, slightly hairy, yellow, 
sub-acid, fair quality. See figure 55, plate XIX. Bush a moderate grower. 
It has mildewed but slightly. 

Hit or Miss. — FruH large, somewhat pyrlform or roundish, yellowish, 
nearly smooth, sweet, good. See figures 14, plate XV, and 57, plate XIX. 
Bush a moderate grower. It showed considerable mildew in 1896. 

Hue and Cry. — Fruit large, oblong, imle green, smooth, sweet, good 
quality. Bush a moderate grower. It has suffered considerably from mil- 
dew. 

21 
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Huntsman. — Fruit medium to large, oblong, smooth, pale 
green, sweet, good. See figure 18, plate XV. Bush a strong 
grower and apparently productive. It has mildewed very 
slightly. 

Improved Early Hedgehog. — Fruit below medium, nearly 
round, somewhat hairy, yellowish-green, sweet, fair quality. See 
figure 28, plate XVI. Bush a vigorous grower and productive. 
It has mildewed but slightly. 

Industry. — The first plants of this variety which were grown 
at this Station were received from Ellwanger & Barry, Rochester, 
N. Y., in 1885. Other plantings were made in 1888 and 1892. In 
some years when no treatment was given to prevent the mildew 
it has suffered quite seriously from this disease. The bu&h, see 
figures 3 and 4, plate XXIII, is a strong grower and one of the 
most productive of the European varieties which we have tested. 
Fruit medium to large, varies from pear shape to roundish 
oblong, smooth or nearly so, dark red, mild sub-acid or sweet, 
very good flavor. This is one of the best of the European varie- 
ties to grow for marketing either green or ripe. Figure 1, plate 
XXI, which is reproduced from a photograph shows a basket of 
Industry near the center, set a little in front of the rest. 

Ironmonger. — Fruit smaU, round, smooth, or nearly so, dark red, sweet, 
good. Bush a strong grower. So far as tested here it has been free from 
mildew. 

Italy. — Fruit medium size, nearly round, smooth, green tinged with red, 
sweet, fair quality. See figure 27, plate X\'I. Bush not a good grower. 
It has mildewed but slightly. 

Jem Mace. — Fruit medium, nearly round, smooth, yellow, sweet, good. 
Bush a moderate grower. It has shown no mildew here. 

Jerry. — Fi'uit medium to large, nearly I'ound, slightly hairy, almost 
white, sweet, good quality. See figure 56, plate XIX. 

Jessie. — Fi'uit medium to large, nearly smooth, very pale green, sweet, 
good. Bush not a good grower. It has mildewed but slightly. 

^John Anderson. — Fruit medium to large, nearly round, slightly hairy, 
light red, sweet, good. The bush is not a good grower. It has mildewed 
slij^htly. 

John Hall. — Fruit uiedium to kirge, pale green, oblong, narrowing 
towards the stem, smooth, sweet, good. See figures 31, plate XVII, and 
58, plate XIX. Bush a moderate grower and somefwhat subject to mil- 
dew. It appears to be piXKlnctlre. 
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Jolly Angler. — Fruit medium to large, oblong or roundish- 
oblong, smooth, light green, sweet, good. See figure 19, plate 
XVI. So far as tested here it appears to be productive. Bush a 
very vigorous grower. It has mildewed but slightly. 

Jolly Bailor. — ^Fimit medium or b^ow, nearly round, smooth, yellow, 
sweet, poor quality. See figure 29, plate XVI. Bush a modera;te grower. 
It ba« mildewed very sU^rhtly. 

Keen Seedling. — Fruit medium size, nearly round, red, hairy, sweet, 
good. See figure 39, plate XVII. Bush a moderate grower. It has mil- 
dewed slightly. 

Keepsake. — Fruit medium or above, nearly round, smooth, 
greenish white, sweet or nearly so, very good. Bush a strong 
grower, somewhat subject to mildew. So far as tested here it 
gives promise of great productiveness. 

King of Trumps. — Fruit medium to large, oblong or roundish oblong, 
smooth, pale green, sub-acid, good. Bush a moderate grower. It mildewed 
very badly in 1806. 

Lady Houghton. — ^Medium to large, oblong, slightly hairy, yellowish- 
green, sweet, good. Bush a moderate grower. It has mildewed very 
slightly. 

Lady Popham. — Fruit medium to large, oblong, smooth, 
yellow, very sweet, good. A good variety for exhibition pur- 
poses. Bush a moderate grower, productive so far as tested here 
and but slightly troubled with mildew. 

Lady Stanley. — Fruit medium size, oblong, slightly hairy, green tinged 
with red, sub-acid, good. Bush a moderate grower. It has mildewed 
but slightly. 

Lancashire Lad.— Fruit medium to large, nearly round, dark 
red, almost wine colored, slightly hairy, good quality, sub-acid 
or nearly sweet. Bush a strong grower. It has mildewed but 
slightly. 

Largo. — Fruit medium, nearly round, daric red, almost smooth, sub-acid, 
fair quality. Bush a moderate grower. It has mildewed very slightly 
hefe. 

Lavinia. — FriUt medium to large, oblong, green, smooth, nearly sweet, 
gfWHl. See figure 53, plate XVIII. Bush a strong grower. It has mil- 
dewed but slightly here. 

Leader. — fYuit medium to large, slightly oblong, yellowish, smooth, 
sweet, good. Bush a moderate grower. It has mUdewed badly. 
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Leveller. — Fruit medium to large, oblong, smooth, yellowish, 
slightly acid, good. Bush a moderate grower, has mildewed but 
slightly and promises to be productive. 

Leviathan. — Fruit below medium, nearly round, smooth, poor in flavor 
and quality. It has mildewed but sUghtly. 

Lion's Provider. — Fruit medium size, red, nearly smooth. Bush not a 
strong grower, and somewhat subject to mildew. Has shown no Indica- 
tions of great productiveness here. 

I*lzzard.--Fruit medium size, oblong, smooth, light green, sweet, good. 
Bush (a moderate grower. It has mildewed but sllg^ly. 

London. — Fruit laii*ge to very large, oblong, almost smooth, dark red, 
sweet, good. Bush a moderate grower. It has mildewed but slightly. 

Long Barney. — ^Fruit medium to large, oblong, smooth, light red, 
sweet, good. Bush a strong grower. It has mildewed but aligbtly. 

Lord Beaconsfield. — Fruit below medium size, nearly round, 
green, smooth, sweet, good. Bush a good grower and gives indi- 
cations of being very productive. It mildewed somewhat in 1896. 

Lord Leigh. — Fruit large, oblong, red, slightly hairy, sweet, good. Bush 
a strong grower. It has mildewed but slightly here. 

Lord Bancliffe. — Fruit medium to large, oblong, smooth, yellowish- 
green, sub^icid, good. Bush a strong grower. It has mildewed some. 

Lord Scarborough. — Fruit large, pear-shaped, yellowish-green, nearly 
sweet, poor quality. Bush a moderate grower. It has mildewed but 
slightly here. 

Lowton. — Frudt medium size, oblong or nearly round, daik red or wine 
colored, slightly hairy, sub-acid, good. Ripens mt!Mr early. Bush a 
strong grower. It has mildewed but sUghtly. 

Major Hibbert. — ^Frult smcill, nearly round, pale green, slightly hairy, 
sweet, good. Bufih a strong grower. Somewhat subject to mildew. 

Marlboro. — Fiuit loi'ge, oblong, smooth, pale red, Pweet, fair quality. 
Bush a moderate grower and slightly subject to midew here. 

Mary Ann. — Fruit medium to large, light green, nearly round, nearly 
smooth, sweet, poor quality. Bush a moderate grower. It has mildewed 
but slightly. 

Matchless. — Fruit large, oblong, green, slightly hairy, sweet, 
very good. Bush a strong grower, and gives indications of bdng 
very productive. It has mildewed but slightly. 

Miss Chester. — Fruit medium to large, nearly round, nearly smooth, 
greenish-white, sub-acid, poor quality. Bush not a strong gi-ower. It has 
mildewed very slightly. 

Mitchell. — Fruit medium to large, pale green, oblong, smooth, sweet, 
good. Bush a strong grower. It has mildewed but slightly. 

Mitre. — Fruit above medium, pale green, smooth, sweet, good. Bush a 
strong grower. It has midewed but slightly. 
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Monarch. — ^Frult medium size, oblong, red, Blightly hairy, nearly sweet, 
good. Bush a slow grower. It has been free from mildew here. 

Monument. — Fruit medium to large, oblong, pale red, smooth, sweet, 
good. Bush a moderate grower. It has mildewed but slightly. 

Mount Pleasant. — Friftit medium to large, nearly round, nearly smooth, 
tinged with yellow, sweet, fair quality. Bush a moderate grower. It has 
mildewed very slightly. 

Mrs. Bowcock. — ^Pruit medium to large, slightly oblong, smooth, nearly 
yellow, sweet, good. Bush a moderate grower. It has mildewed very 
slightly here. 

Mrs. Whlttaker. — Fruit medium to large, slightly pear-shaped, nearly 
smooth, yellowish-green, sweet, good. Bush a moderate grower. It has 
mildewed aome. 

Nailor. — Fruit medium or above, greenish-white, smooth, sweet, good. 

Nancy. — Fruit large to very large, nearly round, slightly hadry, almost 
white, sweet, good. Bush not a strong grower, but gives Indications of 
being very productive. It has mildewed some. 

Kapoleon le Grand. — Fruit medium size, oblong, red, slightly hairy, 
crweet, good. Bush a moderate grower. It has shown but very little mil- 
defw here. 

Nottingham. — Fruit medium size, slightly oblong, red, somewhat hairy, 
sub-acid, good quality. Bush a moderate grower, and but slightly troubled 
with mildew. 

Overseer. — Fruit medium to large, pale green, smooth, sweet, very good 
quality. Bush not a strong grrower and but little subject to mildew here. 

Overall. — ^Frult medium to large, nearly round, pale green, smooth, 
sweet, good. See figure 50, plate XVIII. Bush a strong grower and but 
slightly subject to mildew. 

Peru. — Fruit medium to large, oblong, slightly hairy, yellowish-white, 
sweet, good. 

Peto. — Fruit medium size, smooth, oblong, greenish white, sub-acid, poor 
quality. Bush a strong grower, and somewhat troubled witli mildew. 

Pilot. — Fmit small, roundish-oblong, green, smooth, sub-acid, poor qual- 
ity. Bush a fair grower, and slightly subject to mildew. It does not 
appear to be worth growing so far as tested here. 

Plowboy. — Fruit large, oblong, smooth, light red, sub-acid, good. Bush 
a modem tely strong grower. It has shown some mildew. 

Postman. — Fruit medium to large, oblong, smooth, pale green, sweet, 
good. Bush a strong grower and has mildewed but very slightly. 

President. — ^Frult large, long, red, slightly hairy, sub-acid, good. Bush 
a strong grower. It has shown some mildew. 

Pretender. — ^Frult medium size, yellow, smooth. The bush is a fair 
grower and has mildewed but slightly. 

PrisciUa. — Fruit medium size, oblong, light green slightly spotted or 
mottled with red, slightly hairy, almost iniveet, not good in quality. See 
figure 51, plate XVI II. Bush not a strong grower. It has mildewed very 
slightly here. 
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Puyallup. — Received for testing from the introducer J. M. 
Ogle, Puyallup, Washington, in 1888. Mr. Ogle gives the follow- 
ing account of its origin : "Mr. W. M. Lee and his wife of Tacoma, 
Wash., dug the parent bush in 1881 at an ol4 Indian caiAp on the 
bank of the Puyallup river one mile below the town of Puyallup." 
It was introduced in 1887. 

In the report of the United States Pomologist for 1891, p. 395, 
it is stated that this variety is apparently identical with Triumph, 
but this is an error. While the two varieties do resemble each 
other quite closely in fruit, the Puyallup begins to blossom a 
little earlier than the Triumph and the bush is not so strong a 
grower as is the Triumph. The fruit of Puyallup is not so much 
inclined to be round as is that of Triumph; it is large, pale green, 
smooth, sweet, very good quality. See figure 64, plate XX. Its 
average yield per bush for the past four years has been 5.03 
pounds while the average for Triumph during the same period 
has been 6.24 pounds per bush. 

Queen Anne. — Medium sized fruit, oblong, smooth, green tinged witli 
yellow, sub-acid, good. Bueb a moderate grower. It has mUdewed but 
very slightly here. 

Queen of Trumps. — Fruit large, pale green, smooth, sweet, very good 
quaUty, suitable for exhibitions. Bush Is a strong grow^ and has mil- 
dewed but slightly here. 

Queen of the Whites.— Fruit medium size, nearly round, 
smooth, pale yellowish-green, sweet, good. Bush a strong grower. 
It has shown scarcely a trace of mildew here. 

Queen Victoria. — Fruit medium size, neaily round, green, smooth, sub- 
add, not very good quality. iSee figure 52, plate XYIII. Season early. 
Bush not a strong grower. It has mildewed but very slightly here. 

Red Champagne.— Fruit small to medium, nearly round, 
slightly hairy, dark red, sweet, good. The bush is a strong 
grower and has shown but a trace of mildew here. 

Red Jacket (English). — This English variety is not identical 
with an American variety which has been introduced under the 
name " Red Jacket " by George S. Josselyn, Fredonia, N. Y. See 
page 816. 

Fruit large to very large, often narrowed towards the stem, 
much larger than the fruit of the American Red Jacket which in 
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shape, texture of skin, quality and the thin light bloom on the 
fruit, is more like Downing. The English Red Jacket has 
thicker skin and thicker and more glossy leaves than the Ameri- 
can variety, but the latter has a brighter red and more attractive 
fruit, is a stronger grower and has a more spreading habit of 
growth. The English Red Jacket is not a strong grower, but has 
given indications of being very productive and has shown but 
very little mildew here. 

Bed Bobin. — Fruit medium to large, oblong, sligbtly bairy, ligbt red, 
sweet, not very good. Busb not a strong grower. It bas mildewed but 
sligbtly here. 

Red Warrington. — Fruit medium to large, oblong, delicate 
pale red, hairy, sweet, best quality. Bush is a strong grower and 
has mildewed but slightly here. This is also known as Aston's 
Seedling and Warrington. 

Binger. — ^Fruit medium size, nearly round, jellowisb -green, smootb, 
sweet, not very good. Busb a moderate grower. It has mildewed but 
very sUgbtly here. 

Bearing Lion. — Fruit medium size, oblong, smooth, ligbt red, sub-acid, 
good. Busb not a strong grower. It mildewed considerably in 1896. 

Bough Bed. — Fruit medium to large, oblong, sligbUy bairy, red, acid, 
good. Season early. Busb a strong grower. It bas mildewed but sligbtly 
here. 

Bover. — Fruit large to very large, smooth, poor color, duU green sligbtly 
tinged with red. Bush not a strong grower. It bas mJldefwed but sligbtly 
bere^ 

Bumbullion. — Fruit small to medium, neai'ly round, slightly hairy, 
green, sweet, good. See figure 49, plate VI. Bush a very strong grower. 
It bas mildewed but very slightly here. 

Sbiner. — ^Froii medium to large, slightly pear-sbaped, pale green, smooth, 
sweet, good. Busb makes a moderate growth. It bas mildewed but slightly 
here. 

Sir George Brown. — Fruit large, oblong, greenish-white, nearly smoclJi, 
sweet, good. Busb makes a strong growth. It bas mildewed considerably 
here.) 

Slanghterman. — Fruit medium to large, oblong, smooth, red, good. 
Busb not a strong grower. It mildewed considerably in 1896. 

Smiling Beauty. — Fruit medium to large, nearly round, 
greenish-yellow, sweet, best quality. Bush makes a good growth 
and has mildewed but slightly here. 
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Snowdrop. — Fruit mediam to large, pear-shajj^ed, smooth, light green, 
subacid, fair qoality. iBush a moderate grower. It has mildewed but 
slightly here. 

SpeedwelL — Fruit medium to large, uearly, round, nearly smooth, red, 
sweet, fair quality. Bush a moderate grower. It has mildewed very 
slightly here. 

Sportsman. — Fruit medium size^ nearly round, nearly smooth, red, sub- 
acid, good. Bush makes a strong growth and has mildewed but slightly 
Itere. 

Stella. — Fruit medium to large, oblong, smooth, pale green, subacid, 
fair quality. Bush makes a fair growth and has mildewed ibut slightly 
here. 

StockwelL — Fruit medium to very large, oblong, smooth, 
light green, sweet, good. Bush a moderate grower. It has mil- 
dewed but slightly here. 

Succeed. — Fruit medium to large, oblong, smooth, yellowish- 
green, sweet, good. Bush makes a fair growth and has been free 
from mildew here. It gives indications of being productive. 

Sulphur. — Fruit medium size, round, nearly smooth, fine 
yellow color, sweet, good. Bush a strong grower. It has mil- 
dewed but very slightly here. 

Sunset — Fruit medium to large, oblong, nearly smooth, 
yellowish green, sweet, best quality. Bush makes a good 
growth and has not mildewed here. 

Tally Ho. — Fruit medium to large, pear-shaped, pale green, 
nearly smooth, sweet, good. Bush makes a strong growth and 
has not mildewed here. 

Telegraph.— Fruit medium to large, oblong, smooth, pale green, sweet, 
f ahr quality. Season late. 

Thatcher. — Fruit medium to large, oblong, smooth, greenish-yellow, 
8uh<tcid, good. Seacpon early. Bush makea a fair growth and has mil- 
dewed but slightly here. 

ThomAs Williams. — Fruit medium to large, oblong, yeUow, smooth, 
sweet, very good. Bush makes a fair growth, and has not mildewed here. 

Thompson Seedling. — Received for testing from J. T. Thompson, Oneida, 
N. T., 1893. Fruit medium to large, round, smooth, yellow, slightly acid, 
fair qualiity. Has fruited here but one season. Bush a very strong 
grower, and but very slightly affected with mildew here. 
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Thumper. — Fruit medium to large, oblong, smooth, light 
green, sweet, good. Bush makes a moderate growth and has 
mildewed but slightly here. It gives indications of being very 
productive. 

Tichbome. — Medium to large, oblong, smooth, light red, sab-aeld, poor, 
qoalUy. Bush makes a strong growth and has mildewed but very slightly 
here. 

Transparent. — Fruit medium to large, nearly round, nearly smooth, 
Ugbt green, acid, poor quality. Bush makes a moderate growth and has 
not mildewed here. So far as tested here It does not seem to be wortby 
of trial for any purpose. 

Triumph. — Received for testing at this Station in 1888 from 
P. C. Biddle, Chad's Ford, Pa. Fruit large, oblong op roundish, 
pale yellow, smooth, sweet, very good. See figure 66, plate XX. 
See description of Puyallup for comparison of Triumph with that 
variety. Although it has not been as productive here as Welling- 
ton Glory, still it has been considered one of the most desirable 
of the green op yellow varieties of the European class. The bush 
is a strong grower and usually quite free from mildew, although 
it has occasionally shown a considerable amount of this disease. 

Try Me Oh. — Fruit medium .size, oblong, pale green, nearly smooth, 
sub-acid« good. Bush makes a medium growth and has mildewed but 
slightly here. 

Unity. — Fruit large and smooth, green, roundish-oblong or pear-shaped, 
sweet, good. See figure 47, plate XVIII. Bush makes a moderate growth 
and has mildewed but very slightly here. , 

Veteran. — Fruit medium size, pear-shaped, neai-ly smooth, dark red, 
sweet, poor quality. Bush a fair grower and nearly free from mildew 
here. 

Village Green. — Fruit medium size, oblong, smooth, pale green, sub- 
add, good. Bush makes a strong growth and has mildewed but slightly 
here. 

Viper. — Fruit medium size, roundish-oblong, smooth, yellowish-green, 
nearly sweet, fair quality. See figure 46, plate XVIII. Bush makes a 
moderate growth and has mildewed but very slightly here. 

Visit. — Fruit large, oblong, nearly smooth, pale green, sub-acid, fair 
quality. Bush makes a fair growth and has mildewed but very slightly 
here. . 

Wakeful. — Fruit medium to large, nearly nnooth, yellow, sweet, good. 
Bush makes a moderate growth and has mildewed but slightly here. 

Watson. Wat8on*8 .rrce.—Received for testing In 1893 from Samuel 
Wilson, Meohaniceville, Pa. The bush Is a very strong gi'ower with wide- 
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spreading branches. See figures 1 and 2, plate XXII. It has not mil- 
dewed here. It has not been tried here long enough to determine its pro- 
ductiveness. Fruit medium to large, oblong, smooth, dark red, sweet, 
very good. 

Weathercock. — Fruit large, nearly round, nearly smooth, yellowish- 
green, sweet, good. Bush makes a moderate growth, baa shown but slight 
traces of mildew here and gives evidence of being productive. . 

Wellington Glory. — This has been the most productive va- 
riety of the European class at this Station during the last four 
years. The average yield in pounds per bush was 13.69 in 1893, 
11.85 in 1894, 6.60 in 1895 and 1.25 in 1896, making an average 
of 8.35 pounds per bush during the past four years. It should 
be remembered that the yield of all European gooseberries at 
this Station was very small in 1896 on account of the unusually 
trying climatic conditions of the preceding fall and winter. 

This variety was received here for testing in 1882 from Benj. 
G. Smith, Cambridge, Mass., and again in 1892 from J. Watkins, 
Withington, Eng. The bush makes a very strong growth and 
has usually been troubled but little with mildew although occa- 
sionally it has suffered quite severely. 

The fruit is attractive in appearance, medium to large, oblong, 
smooth with slight bloom, pale yellow nearly white, sweet, very 
good quality. See figures 44, plate XVIII, and 63, plate XX. 

White Eagle.— Fruit medium to large, oblong or pear-shaped, 
smooth, greenish white, sweet, good. See figures 42 and 43, plate 
XVIII. Bush makes a moderate growth and has mildewed but 
slightly here. It gives evidence of being productive. 

Whitei Hare. — Fruit largo, round, smooth, greenish- white, sub-acid, 
good. Bush makes a moderate growth. It has mildewed considerably. 

Whitesmith. — Received in 1888 from Ellwanger & Barry, 
Rochester, N. Y., for testing here, and again in 1892 from J. Wat- 
kins, Withington, England. 

Fruit medium to large, nearly round, smooth; skin thin and 
tender for an English sort, pale yellowish-green. See figures 45, 
plate XVIII, and 62, plate XX. Pulp sweet and very good. Bush 
makes a strong growth. It has mildewed some here. Its aver- 
age productiveness for the past four years at this Station has 
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been below that of Wellington Glory, Industry, Triumph and 
Puyallup, nevertheless it is recommended as a desirable variety 
for the home garden. 

William Watson. — Prult mediam «lze, oblong, nearly Binootli, yellow, 
sweet, very good quality. Bush n>akee a moderate growth aud has had 
scarcely a ti'ace of mildew here. 

Wonderful. — BVuIt medium size, round, uearly smooth, dtwk red, nearly 
sweet, good. Bush makes a moderate growth and has had but a trace of 
mildew here. 

Yaxley Hero. — Fruit medium to large, not uniform In size, nearly 
round, nearly smooth, red, sweet, good. Bush makes a moderate growth 
and has shown but slight traces of mildew here. 

Summary. 

In the foregoing list the descriptions of those varieties which 
have thus far attracted especial attention on the trial grounds 
are printed in large type. So far as we are able to judge at pres- 
ent, Industry, Crown Bob and Lancashire Lad are among the best 
of the large European kinds to grow for marketing green fruit. 
Wellington Glory has made an excellent record here and White- 
smith is also generally considered good and productive, but has 
not done as well as Wellington Glory. 

Among the American grown seedlings of the European class 
which have been fruited here Dominion and Triumph deserve 
especial mention as worthy of extended trial. 

It has already been observed that the best of the American 
class of gooseberries are unexcelled in flavor, quality, hardiness 
and productiveness. They do not have the objectionable thick, 
tough skin which is common to varieties of the European class, 
but are inferior to them in size. Downing has long been consid- 
ered the standard of excellence in the American class. Among 
the recently introduced varieties of this class the American Red 
Jacket, Champion and Pearl deserve especial mention. 

Propagation. 

The cultivated varieties of gooseberries cannot be depended on 
to reproduce themselves true from seed, so whenever new plants 
of a variety are wanted it is necessary to divide the plants in 
some way, as by taking suckers, layers or cuttings from it. 
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The remarkable way to which seedling vary frcwn the parent gooseberry 
is well illustrated by some seedlings of the Industry which have been 
raised at this station. The Industry is an English variety with nearly 
smooth red fruit. Twenty-nine of its seedlings were fruited here in 1808 
and the different plants vailed greatly in the color and smsoothneee of their 
fruit as is shown by the following statement: Eight plants had dark-red 
fruit, eight red, two light red, three pale green, four green shaded with 
yellow, one yellow, two pale yellow, and one nearly white. Nine plants 
had smooth ifruit, fourteen nearly smooth, Ave somewhat hairy and one 
very hairy. The fruit of the different plants also showed great difference 
in size, shape and quality. Figure 1, plate XXI is from a photogpajA of 
twenty-seven of these Industry seedlings. The Industry appears in the 
basket which is set forward near the center of the front line of the group. 
The four baskets In the row at the extreme left contain the native vari- 
eties, Pale Red, Downing, Pearl and Mountain (?) which were placed 
there for comparison with the Industry seedlings. In one plant the color 
of the calyx was pale green; to the others it varied f^m light to dark red. 
Considerable variation was seen also in the habit of grrowth and in the 
character of the foliage. While some of the seedlings showed a marked 
resemblance to the parent, each was clearly distinct from it and prob- 
ably none of them will equal It as a desirable kind for cultivation. Occa- 
sionally a gooseberry seedling resembles the parent very closely, as is the 
case with the Pearl, which can scarcely be distinguished from its parent 
the Downing, either in foliage or to fruit, but such instances are excep- 
tlonaL i 

When gooseberries are raised from seed the chances are that 
many of the plants thus secured will not be worth cultivating 
and few or none of them may equal in value the best of the well 
known cultivated sorts. For this reason the practice of growing 
gooseberries from seed can be recommended only to persons 
interested in the origination of new varieties, while those who 
wish to grow gooseberries for home use or for market should 
select for this purpose the best of the kinds which are already 
known in cultivation. Gooseberries are readily grown from seed 
by sowing the seed in boxes or beds as soon as the fruit is ripe. 
The seedlings begin to fruit when three or four years old. As 
previously stated, a gooseberry variety is propagated by taking 
suckers, layers or cuttings from the old plants. 

Propagation from Suckers. — Sometimes gooseberries are propa- 
gated in small quantities by separating rooted canes from old 
plants, but this practice is not followed to any extent except in 
gardens. The plants thus secured will in turn throw up suckers 
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after they are planted, nnless the buds are removed from all 
parts of the plant, which are covered by the soil in planting. 

Propagation by Layering. — In the northeastern section of the 
United States the nurserymen commonly propagate all goose- 
berries by mound-layering. They find it the only successful 
method for propagating varieties of the European species, such 
as Industry, Triumph, Whitesmith, etc. American gooseberries, 
such as Downing, Pale Bed, Houghton, etc., grow more readily 
from cuttings, but even varieties of this class are in this section 
commonly grown by nurserymen from mound-layers. 

By this method the old plants, called stools, are headed back so 
that they may send out many strong shoots near the surface of 
the ground, as shown in figure 2, plate XXI. When the new 
shoots have become somewhat hardened, which in this section of 
the country occurs about the last of June, they are mounded with 
fresh earth so that they will send out roots. See figure 3, plate 
XXI. The shoots are crowded outwards and the center of the 
stool is covered with earth to a depth of about four inches above 
the bases of the shoots. The mound is packed quite firmly with 
the back of a spade and then covered with loose soil so that it 
will not readily dry out. If they are mounded too early in the 
season the shoots may rot. 

In the fall the earth is taken away from the stools, as shown in 
figure 4, plate XXI, and then the rooted shoots are cut off, care 
being taken to leave good buds on the stools for growing another 
crop of shoots the following season, as shown in figure 2, plate 
XXI. The earth is then thrown over the stools to protect them 
during the winter. Propagation from the old stools under proper 
management may be continued from year to year for an indefi- 
nite i)eriod. The rooted shoots are planted at once in well pre- 
pared fertile soil, or they may be tied in bundles and kept till 
spring before being planted, but the former way is preferable. 
The cultivation and pruning is much the same as that described 
hereafter for cuttings. 

Another method of layering, which is occasionally practiced, 
consists in pegging branches to the ground, covering them just 
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back of the tips with fresh earth. In the fall, after the covered 
portion has rooted, it is cut away from the old plant and cared 
for in the way described for other layers. 

Propagation from Cuttings. — Gooseberries are readily grown 
from cuttings in England and that method is commonly prac- 
ticed there, but, as has already been explained, the European 
gooseberries are not easily grown from cuttings in this climate. 
Varieties like Pale Red, Downing, etc., which have descended 
wholly or in part from native American species, are sometimes 
propagated from cuttings in this state and are commonly 
grown by this method in some portions of the southern and 
western states. The cuttings, which are about eight inches long, 
are made from the new wood, that is to say, from the new 
shoots of the past season. They should be made as soon as 
the new growth is ripe and hard, which in this section is usu- 
ally soon after the first of October. Some nurserymen make the 
cuttings earlier, even when it is necessary to strip the leaves from 
the canes to do so, because they find it more convenient to do the 
work before the fall delivery season opens. It is thought that 
the hard, well-ripened wood roots more readily and gives a larger 
percentage of good plants than do cuttings which are made from 
immature wood, but when the cuttings are made early in the 
fall, and planted at once, if the season proves favorable, they 
send out roots before winter and are ready to start growth as 
soon as spring oi)ens, which insures a long season for growth, 
and so favors the production of stronger plants than can be 
grown from spring set cuttings. 

When the cuttings are not to be planted before spr^g they are 
tied in bunches with wire or willows, as twine may rot and break, 
properly labeled and buried in well drained soil. They are set 
in the pit tops downward, so as to keep the top buds dormant 
till planting time, and are covered about six inches deep with 
soil. Trenches are opened if necessary to lead surface water 
away, so that it will not settle around the pit. By covering with 
coarse manure or other mulch, while the ground is frozen, the 
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pit may be kept frozen so that the planting of the cuttings may 
be delayed for some time after spring opens. 

Sometimes the cuttings are packed with sand in boxes and 
kept in caves or cellars during the winter, but fall planting in 
this section of the country is generally preferable. 

Cuttings should be planted in well drained, fertile soil, plowed 
from ten to twelve inches deep and made thoroughly mellow. A 
trench about eight inches deep is made with the spade against 
the i)erpendicular side of which the cuttings are placed from one 
and a half to two inches apart, having the top buds just above 
the surface of the ground. A little earth is then thrown over 
the bases of the cuttings and tramped very firmly. It is very im- 
portant that the soil should be made very firm around the bases 
of the cuttings, but this cannot be done if the trench is filled be- 
fore any tramping is done. After the first layer of earth has 
been tramped the trench is filled and tramped again. 

The cuttings which are planted in the fall should be com- 
pletely covered when the ground begins to freeze to prevent 
heaving by frost. Earth, coarse manure or some other mulch 
may be used. When they are covered with earth there is more 
danger of the cuttings being injured in uncovering them than 
when they are covered with straw or manure. If the cuttings 
are heaved or loosened by the frost the earth should be tramped 
around them after the frost has left the ground in the spring. 

During the growing season the earth around the cuttings 
should be kept loose and free from weeds by frequent cultiva- 
tion. When the branches begin to start the lower ones should 
be removed so as to leave the stem free from branches to a 
height of about four inches from the ground. 

The plants are commonly grown in the nursery two years 
before being planted in the place where they are to be fruited, 
but the desirability of a plant is not to be determined by its 
size, for strong one-year plants are far preferable to older scrub 
stock even though the latter be much larger in size. 
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Field and Garden Culture. 

Gooseberries are especially recommended for culture in locali- 
ties where the season is not long enough to rij)en grapes success- 
fully. Under good culture they succeed well on a variety of soils. 
In order to have the plants do well the land should be well 
drained and at least fertile enough to grow a first-class crop of 
corn till they come into bearing, after which they should be 
liberally fertilized. It is unreasonable to expect regular crops 
of large fine flavored fruit from bushes which stand in poor soil 
or in tough old sod, where they struggle for existence in ground 
that is crowded with the roots of grass, weeds, trees and shrubs, 
yet it is not unusual to find that such bushes are depended on 
for the family supply of gooseberries. It is much better to give 
gooseberries clean cultivation when they are grown for home 
use the same as when grown for market. On this account it is 
best to plant them so that a horse cultivator may be used in 
keeping the ground mellow and free from weeds. A heavy mulch 
of coal ashes sufficient to keep down the weeds, is better than 
utter neglect. 

As a commercial crop gooseberries are often grown as a second- 
ary crop in well cultivated orchards especially when the orchards 
are young. Abundant yields cannot be secured from gooseber- 
ries set in this way after the orchard trees are large enough to 
shade the bushes and fill the soil with their roots. Sometimes 
gooseberries are set between vineyard trellises or, where the 
vines are grown on the Blniffen system, under the trellises, alter- 
nating with the vines. In the latter position the gooseberries 
are liable to be spotted by the spraying mixture when the vine- 
yard is sprayed. 

Distance upart. — ^When gooseberries are set in vineyards the 
trellises should be at least ten feet apart, thus leaving the goose- 
berries five feet from the trellis when they are planted midway 
between the vineyard rows. The gooseberry plants should then 
stand five feet apart in the row, although some advocate closer 
setting. In orchards they should not be set nearer the trees 
than six feet. In the open field if they are are set so that the 
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PLATE XXII. 



Figure i.— Watson, Tree Form before 
Pruning. 



Figure 2.— The same after Pruning. 
[Both figures reproduced from photographs.] 
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PLATE XXIIL 



Figure 3. — Bush form before Pruning; 
9 years Planted. 



Figure 4.— The same after Pruning. 
{^Both Figures reproduced from Photographs,) 
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cultiyator may run both ways, the gooBeberries should stand at 
leaat flye by five feet apart. If the cultivator is to run but 
one way the rows should be six feet apart and the plants four 
feet apart in the row. Strong growing varieties may be planted 
at greater distances apart than those just given. 

Planting. — In preparing the plants for setting out the broken 
or bruised parts of the roots should be removed with a clean cut 
because the smooth surface will heal more readily than will the 
rough bruised surfaces. The tops should be shortened to corre- 
spond with the amount of roots. New branches will push out 
later as the roots develop. When the hole is prepared the roots 
should be spread out and covered with an inch or more of earth 
which should be tramped firmly. The hole is then filled and 
after the earth has been tramped again it is covered with a layer 
of loose earth to prevent the rapid evaporation which takes place 
when the hard surface is exposed to the air. 

Pruning. — English writers usually recommend that gooseber- 
ries be trained in tree form, that is, with a single main stem for 
each plant, and that method is largely followed in the old coun- 
try. On account of their neat symmetrical appearance such 
plants are well adapted to well cultivated gardens. Figure 1, 
plate XII, is from a photograph of Whitesmith pruned in this 
way. The bush was planted nine seasons before the photograph 
was taken. Figures 1 and 2, plate XXII, illustrate a younger 
bush of more spreading habit before and after pruning. This 
variety is the Watson. It was planted four seasons before the 
photograph was taken. A bush grown in this form does not pro- 
duce suckers and if it is broken off accidentally it cannot be re- 
newed by letting new sprouts grow, but must be removed and a 
new plant set in its place. After they have borne five or six good 
crops it is generally best to replace them with new bushes, for 
they gradually become less productive than plants which are 
grown in the bush form because the latter may be renewed from 
suckers whenever it is thought desirable to do so. 

To grow bushes in tree form, it is simply necessary to remove 
all buds or eyes from the portion of the cutting or layer which 
29 
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is covered with earth in planting. No underground shoots, or 
suckers, will then be formed and the plant will have but one 
main stem or trunk. By annually cutting back new shoots to 
about three eyes and removing all weak or crowded branches the 
tree form may easily be kept in symmetrical shape. 

For general purposes it is best to set plants that will send up 
suckers. The older canes which have passed their period of 
highest productiveness may then be removed annually and their 
places taken by young vigorous ones which have been allowed to 
grow for this purpose. By this method of renewal, the skillful 
grower may keep his plantation in a high state of productiveness 
for an indefinite period. Including the young canes which are 
to be used for renewal as above suggested there will usually be 
five or six canes to a bush, or even a greater number than this 
with varieties of the American class which have more slender 
canes. Figure 3, plate XXIII, shows the bush form of Industry 
before pruning and after a season of very vigorous growth. 
Figure 4, plate XXIII, shows the same bush after being pruned. 
This bush was planted nine years ago. 

Gooseberries generally require but little pruning during the 
first two or three years after they are planted except to clip a 
few inches off from the strong new shoots and a less amount from 
the less vigocous ones. This may be done at any time after the 
leaves fall. The object is to favor the development of the fruit 
spurs all along the cane. If it is not done the strong buds at 
or near the end of the cane will start into such vigorous growth 
in spring that the lower buds will not start or will make but 
little growth, so that eventually most of the fruiting branches 
and spurs will be developed near the upper end of a long cane 
which, when loaded with fruit, is apt to bend nearly or quite to 
the ground. 

Besides heading in the bushes in the way just described the 
pruning consists in removing weak or broken branches and those 
which have made an excessively vigorous growth. Old canes 
that have passed the age of greatest produotivenef!, and branches 
that are close to the ground should also be taken away. 
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No definite rule can be given for pruning gooseberries because 
the kind and amount required varies with the individual habits 
and condition of growth of the bush. A little attention each 
year is necessary to keep the bushes in best shape for cultivating, 
spraying, fruit picking and for the free circulation of air through 
and especially underneath the branches. It is a mistake to 
think that the center of the bush must be kept open to let the 
sunlight in as is sometimes advocated. In this climate the fruit 
may be ruined by such unnatural exposure to direct sunlight 
and it is better to have it shaded by the foliage. 

Summer Pruning. — ^This is sometimes practiced with good re- 
sults. It consists in pinching off the ends of the vigorous shoots 
at the period of active growth in early summer. The object is to 
favor the development of fruit spurs. 

Cultivation. — In the spring as soon as the ground is fit to work 
it is our practice to fork lightly into the soil the manure which 
was placed around the plants the fall previous. Shallow culti- 
vation is given near the bushes and somewhat deeper, perhaps 
three or four inches deep, midway between the rows. It is not 
well to disturb the roots by deep cultivation. Frequent shallow 
cultivation is given till about the middle of August when it is 
discontinued so that the growth may be checked and the wood 
become well ripened before winter. 

Fertilizing. — The soil must be kept very fertile in order to 
secure annual heavy crops of fruit and still keep the plants in 
vigorous condition. At this Station gooseberries are grown on a 
rather heavy clay loam and stable manure is used for fertilizing 
them, not only on account of the plant food which it furnishes, 
but also because of its beneficial effect in loosening the soil. One 
or two forkfuls of manure are given to each plant in the fall and 
turned under by shallow cultivation in the spring. For a dis- 
cussion of the use of commercial fertilizers the reader is referred 
to Bulletin 94 of this Station. 

Injurious Insbots. 

GurrimU Worm. — The insect that is most troublesome to goose- 
berries in New York state is the larva of a saw fly which is com- 
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monlj known as the currant worm. This saw fly has four wings 
and the female is somewhat larger than the common house fly, 
her body being mostly yellow. The front wings are characterized 
by a dark spot in each as shown in the accompanying illustration, 
figure 4, which was prepared from a drawing by Mr. V. H. Lowe, 
Station Entomologist. 

On warm days in early spring these saw flies begin to api>ear 
and deposit their eggs in chains along the midrib and veins on 
the underside of the leaf. The time of the appearing of the first 
brood extends oyer a period of several weeks, and later in the 
season a second brood appears so that constant watchfulness is 
necessary to prevent the depredations of these insects. About 
ten days after the eggs are laid they hatch into minute white 
larvflB, commonly called worms, which feed on the leaves, grow 
rapidly and spread over the bushes often stripping them of foli- 
age in a few days. The growing worms soon assume a light green 
color which afterwards becomes several shades darker. At one 
period of growth they are marked with many black dots. When 
full grown they are about three-quarters of an inch long. 

Early in the season before the fruit has attained much size, 
London purple or Paris green may be used against these insects 
with good success, but later it is best to use powdered hellebore 
which may be applied even when the fruit is ripening without 
any fear of rendering it unfit for food. These substances may be 
dusted on the foliage or applied in the form of a spray. The 
latter method is preferable, especially if many bushes are to be 
treated. The London purple or Paris green should be mixed at 
the rate of one pound to from one hundred and fifty to two hun- 
dred gallons of water. Hellebore is used at the rate of one pound 
to fifty gallons of water. Care should be taken to get fresh helle- 
bore or pure Paris green. When the insects begin to appear the 
poison should be applied at once. 

The currami horer sometimes attacks gooseberry as well as cur- 
rant canes. The adult is a small bluish-black moth with three 
bright yellow bands across the abdomen. It lays the eggs on or 
near the buds and when hatched the larva enters the cane and 
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Figure 4.— Currant Saw-fly. 
(Ffom Photograph of Drawing by V. H, Lowe, ) 



GOOSEBERRY LARVA OF 

FRUIT-FLY. SAME. 

Figures 5 and 6 are enlarged about five times after Figures i and 3, 
plate I, Annual Report Maine State College ^ 1895. 
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bores downward through the pith. There is but one brood a year 
of this insect. Pruning and burning the infested canes in au- 
tumn seems to be the only way to fight it. 

The four-lined leaf ftttjr, or yellow lined currant bug, sometimes 
attacks gooseberries, though more frequently it is found on cur- 
rants. It infests the leaves of the new growth. Slingerland ad- 
vocates* the pruning and burning of the tips of infested shoots 
in autumn, jarring the insects into a dish of kerosene and water 
and spraying the young red nymphs as soon as they appear in 
spring using kerosene emulsion diluted with five parts of water. 

The San Jose scale does much injury when its gets established 
on gooseberries. It has been found on the gooseberry in a few 
localities on Long Island, and it should be especially watched for 
in that section of the state and adjacent territory. For an ac- 
count of its habits and best methods of fighting it the reader is 
referred to Bulletin 87 of this Station. 

The gooseberry fruit fly, also called the currant fly {Epoohra 
Canadensis^ Loew.) causes considerable injury to the fruit of cur- 
rants and gooseberries in some sections of the country. Accord- 
ing to Harvey f the adult is a two- winged fly about the size of a 
house fly, pale yellow with dark bands across the wings as shown 
in Fig. 5. The fly appears in June and stings the fruit depositing 
an egg under the skin. This hatches into a small white maggot, 
Fig. 6, which feeds on the seeds and causes the fruit to turn red 
and drop prematurely. When the maggot is full grown it enters 
the ground, pupates and the following June emerges as a fly. 

Speaking of their attacks on currants Harvey saysi^ a radical 
remedy would be to pick the entire crop while green and before 
the flies appear. Since gooseberries are frequently marketed 
green this would seem to be the best method of flghting this 
insect whenever it attacks that fruit. 

We are indebted to Dr. Lintner for the information that this 
insect was noticed in Camden, N. Y., in 1893, and for several 
years previous. Up to the present time it has attracted little 
attention in this state. 

• Boll 68, Oornell Exp. Station, Oct., 1898. t Annual Rep. Maine State College, 1896: 118 
t L c. ; 184. 



Digitized by 



Google 



342 Report of the Horticulturist of the 

DiSDASBS. 

Leaf Spot. — The worst of the diseases which attack the native 
varieties of gooseberries is a leaf spot which is due to a fungus 
parasite called Septoria Ribis, Desm. It causes small irregular or 
circular dead spots to appear in the leaves and weakens them so 
that they are apt to fall oflP. By midsummer or later the bushes 
sometimes lose nearly all their leaves in this way, and whenever 
this happens the vigor and productive power of such bushes 
certainly is lessened. 

Pammel, who has treated this disease on black currants, finds* 
that it may be controlled by five applications of Bordeaux mix- 
ture, making the first treatment early in May. In treating goose- 
berries this plan should be changed because the Bordeaux mix- 
ture would stick to the fruit and show plainly enough to injure 
its sale. Since the disease is most troublesome in this section of 
the country after midsummer it seems best to make one spraying 
before the fruit begins to grow and defer the rest of the treat- 
ment till the fruit has been picked, but so far as I know, no 
experiments have been made in treating bearing gooseberry 
bushes to prevent the leaf spot. 

Mildew. — This disease seldom troubles the native varieties, but 
in this country is often destructive to European gooseberries 
and their American grown seedlings. Its attacks have been so 
severe as to largely prevent the cultivation of European goose- 
berries in America in spite of the fact that some of these varie- 
ties bear fruit of largest size, attractive in color and of excellent 
quality. The mildew is a fungus which grows on the surface of 
the green shoots, the foliage and the fruit, injuring the appear- 
ance of the fruit and stunting the diseased shoots. At first it 
has a white, frost-like appearance, but later it covers the affected 
parts with brown, felt-like patches made up of the mildew 
threads and thick-walled, dark spore cases. Figure 4, plate 
XIII, illustrates a mildewed branch of the Industry. It is now 
known that the mildew may be largely prevented by paying 

^Treatment of Currants to prevent Spot Diseases, Bull. 80, Iowa Expt. Station : 889. 
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attention to sanitary principles in the location, cultivation and 
pruning of the plants and by spraying with fungicides. 

The location should be one that gives good air drainage as 
well as good soil drainage. Low or flat lands, where dews and 
rains do not readily evaporate, or places where the free circu- 
lation of air is prevented by groves, hedges, high fences or other 
obstructions should be avoided. Small gardens with high in- 
closures, and low branched, crowded orchards, especially when 
located on flat lands, furnish ideal conditions for the growth of 
the mildew, because they lack good air drainage. 

It is best to continue frequent shallow cultivation till after the 
fruit is gathered, keeping the ground perfectly free from weeds, 
especially underneath the bushes, where they check the free cir- 
culation of air around the plant. Prune back low, drooping 
branches because they interfere with clean cultivation, and 
their fruit is liable to become spattered with dirt during heavy 
rains. After the first of August cease cultivating, so that the 
new growth may become ripe and hard before winter. The 
ground may be kept free from weeds by mulching, though culti- 
vation is preferable. Coal ashes make a good mulch for cur- 
rants or gooseberries. 

Spraying to prevent mildew should begin as soon as the buds 
begin to unfold, using one ounce of potassium sulphide for every 
two gallons of water. Repeat the applications at intervals of ten 
days till the fruit is nearly ready to market. Should frequent 
heavy rains occur spray more frequently. Be sure the spray 
reaches all the foliage, especially on the inner and under parts 
of the bush, which are usually slighted. The poisons recom- 
mended for killing the leaf-eating worms, or larvfe, may be com- 
bined with the potassium sulphide solution and both may be ap- 
plied at once. The use of Bordeaux mixture is objectionable, 
because it is apt to stick to the fruit and injure its market value, 
even though the application be made several weeks before the 
crop is marketed. 

When Bordeaux mixture is used, the 1-11 formula is recom- 
mended; that is, one pound of copper sulphate and two-thirds 
as much fresh lime, are used to make eleven gallons of the mix- 
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ture. The preparation of Bordeaux mixture is fully explained 
in Bulletin 86 of this Station, which may be had free by applying 
to the Station Director. 

BLACKBERRIES. 



W. PADDOCK. 



The results of the variety tests with Blackberries are given 
below. Most of the varieties came through the winter in good 
condition and set a full crop, which, because of abundant rains, 
they were able to bring to full maturity. The soil is rather 
heavy clay loam, fertilized with stable manure and well tile 
drained. 

The yields, season and ages of the different varieties are 
given in the tables. Brief notes follow which supplement the 
data given in the tables. 

Tablb 1. TiBLD OF Blackberries in 1896. 



Rank 
as to 
yield. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 



NAME. 



Ancient Briton... 

Stone Hardy 

Early Harvest ... 

Agawaui 

Saccess 

Snyder 

Merserean 

Taylor 

F(^d No. I 

Minnewaski 

Wilson, Jr...... . 

Eldorado ... . 

Luther 

Kittatinny 

Lincoln 

Dorchester 

Sanford 

Early Mammoth . 

Erie 

Barnard 

Wachnsett 

Woodland 

Early King 

Lovett 

Carlo 

Western Triumph 
Black Chief 



When 
set. 



1889 
1888 
1889 
1888 
1892 
1888 
1893 
1888 
1892 
1889 
1893 
1890 
1891 
1888 
1888 
1889 
1894 
1892 
1893 
1888 
1889 
1892 
1892 
1892 
1890 
1894 



Yield of 
five hills, 
ounces. 



800H 

522 

421J^ 

406 

278H 

261^ 

250k 

245 

234 

226 

173^ 

165^ 

147H 

117 ^ 

115 

108^ 

107 

103 

96 J^ 

80 

68^ 

62^ 

47^ 

34 

30 

11 
9 



In marketable 
condition. 



July 15 
Jnly 17 
July 14 
July 14 
July 17 
July 15 
July 15 
July 17 
Jnly 17 
July 15 
July 21 
July 14 
July 17 
Jnly 17 
July 17 
July 13 
July 21 
July 15 
July 15 
July 17 
July 14 
July 21 
Jnly 7 
July 27 
July 17 
July 17 
July 24 



to Aug. 18. 
to Aug. 13. 
to Aug. 10. 
to Aug. 10. 
to Aug. 21. 
to July 31. 
to July 21. 
to Aug. 10. 
to Aug. 18. 
to Aug. 10. 
to Aug. 13. 
to Aug. 10. 
to Aug. 15. 
to Aug. 15. 
to Aug. 13. 
to July 31. 
to Aug. 13. 
to Aug. 13. 
to Aug. 10. 
to Aug. 3. 
to Aug. 10. 
to Aug. 13. 
to July 21. 
to Aug. 10. 
to Aug. 3. 
to July 29. 
to Aug. 10. 



Per cent. 

of canes 
winter 
killed. 



10 
10 

5 
10 
10 





5 
10 
40 
25 

5 
15 

5 


40 


75 
10 
10 

3 
50 
10 
50 
10 
10 

5 
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NoTSS ON Varibtieb. 

The following brief notes will supplement the data given in 
the tables. More complete descriptions of the older varieties 
may be found in former bulletins and reports of this Station. 

Agawam has been fruited here several seasons and has proven 
to be quite satisfactory. The canes are medium size but vig- 
orous; fruit medium size, good quality. 

Ancient Briton is a standard variety in many localities. It 
has always done well on our grounds, and this season it was 
by far the most productive of all. The fruit is only of medium 
size. 

Barnard is not worth propagating in this locality. 

Black Chief, received from J. H. Haynes, Delphi, Ind., 1893. 
Canes rather small but vigorous, green, with numerous small 
prickles. Berries medium size, roundish, grains medium, core 
small, sweet, good quality. Last season all varieties wei*e so 
badly winter killed that the crop was a failure, so this season 
we obtained the first record of yield that we have of this variety. 
It ranks twenty-seventh in productiveness, yielding nine ounces. 

Carlo is evidently not suited to this locality. It ranks twenty- 
fifth in productiveness. ' 

Dorchester is one of the old varieties. It took first rank as 
to yield in 1893, but this season it proved to be less hardy than 
many other kinds. 

Early Harvest has been quite satisfactory on our grounds, be- 
ing but little injured by the winter, and producing satisfactory 
crops. The berries are rather small for marketing. 

Early King ripened its first fruit a week earlier than did any 
other variety, but as is usual with early varieties, it is unpro- 
ductive, while the fruit is medium or below in size. 

Early Mammoth is too tender to be grown in this locality 
without protection. It very much resembles Wilson Jr. Many 
of the berries are imperfect, and vary from small to largest size. 

Eldorado was injured but little by the winter, and was only 
moderately productive. The fruit is medium size. 
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Erie has been only moderately productive on our soil. The 
fruit varies from medium to large. 

Ford No. 1. From P. Ford & Son, Bavenna, O. We have 
not fr.uited this variety long enough to decide as to its merits, 
but it is considered worthy of further testing. It was moder- 
ately productive this season, and was injured but comparatively 
little by the winter. The fruit is from medium to large and of 
good quality. 

Fruitland. From W. N. Scarf, New Carlisle, O. The canes 
were injured twenty-five per cent, by the winter, and it stands 
twenty-eighth in productiveness. Evidently it is not suited to 
this locality. 

Kittatinny has been as hardy as most varieties on our s6il, 
but is only moderately productive. 

Lincoln is not as good as other varieties for this locality. 

Lovett was injured fifty per cent, by the winter. It is unpro- 
duotiye here. 

Luther is no improvement on better known varieties. 

Mersereau is a new variety, said to be a seedling of Snyder. 
The canes were uninjured by the winter, and it stands seventh 
in productiveness this season. The berries are large, long and 
rather irregular, with medium grains, quality good, mildly sweet, 
sprightly; canes medium size, with medium prickles, vigorous 
and hardy. A promising variety. 

Minnewaski is not hardy here. It ranks tenth in productive- 
ness, although the canes were injured fifty per cent, by the 
winter. 

Sanford. Received from C. W. Graham, Afton, N. Y. Has 
not been sufficiently tested to determine its merits, but it is 
not a promising variety. 

Snyder is one of the hardiest of blackberries. The canes are 
of the largest size, vigorous and productive. Much of the fruit 
averages small in size, and many of the berries turn to a dull, 
brownish-red color when ripe, which makes them unattractive. 
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Stone Hardy was injured but little by the winter, and takes 
second rank as to productiveness this season. The fruit is of 
medium size and good in quality. 

Success is considered to be worthy of further testing on ac- 
count of its hardiness, productiveness and good-sized fruit. 

Taylor is not as good for this locality as are some of the other 
well-known varieties. It is moderately productive of small to 
medium sized fruit. 

Wachusett is unproductive here. 

Wilson Jr. has a low habit of growth and its canes need pro- 
tection in winter. The berries vary from medium to very large, 
some of them being imperfect. 

Woodland was injured fifty per cent, by the winter. The ber- 
ries are medium size. 

The following is a list of blackberries growing on Station 
Grounds in 1896. 



Agawam. 

AiMsient Briton. 

Bamiard. 

Black Chief. 

CSark). 

Childs Tree. 

Dorch^&ter. 

Early Cluster. 

Early Harvest 

Early King. 

Barly Mammoth. 

BUdorado. 

Erie. 

Evergreen. 

Ford No. 1. 

Pniltland. 

King. 

Kittatinny. 

LlDColn. 

Liovett. 



T.uthPT. 

Maxwell. 

Mersercau. 

Minnewaski. 

N^w Rochelle. 

Ohmer. 

Piasa. 

Ileyner. 

Sable Queen. 

Sanford. 

Snyder. 

Stx)n(> Hardy. 

Success. 

Taylor. 

Wachusett 

Western Triumph. 

WilBon Early. 

Wilson Jr. 

Woodland. 
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DEWBERRIES. 



W. PADDOCK. 



The value of dewberries for commercial purposes lies in the 
fact that their fruiting season is earlier than the blackberries. 
Ripening as they do before the blackberries, their large size and 
attractive appearance usually command for them a ready sale. 
As a class the cultivated dewberries are less productive than the 
blackberiies, and bear larger fruit of poorer quality. In this 
locality they require winter protection which is easily given 
them by throwing a few shovelfuls of earth on the prostrate 
vines. 

The only variety that has as yet attained any commercial 
importance is the Lucretia. 

Austin Improved, from J. W. Austin, Pilot Point, Texas, is a 
new candidate for public favor. It produced a few fruits this 
season which were of the largest size and good in quality. This 
is a promising variety. 





Table II. Yield of Dewberries in 


1896. 


Rank as to yield. 


NAME. 


VIeld of row 

ao feet loniT, 

ounces. 


In marketable condition. 


1 


Lucretia ---. ...... ...... 


314 
82 


July 2 to Auijust 3. 
June 30 to July 24. 


2 


Mammoth 


3 


Bartel 


June 30 to July 35. 




Austin Improved 









The following is a list of dewberries growing on the Station 

grounds in 1896, not including Station seedlings: 

Austin. Lucretia. 

Bartel. Mammoth. 

Bauer. Masmard. 
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RASPBERRIES. 



W. PADDOCK. 



The raspberry crop was very satisfactory this season; this 
was no doubt dne to the fact that most of the varieties came 
through the winter with but little injury and the weather condi- 
tions were favorable to the setting and maturing of a large crop 
of fruit. The soil on which they are grown here is a rather 
heavy clay loam, well tile drained and fertilized with stable 
manures. 

Black Raspberries. 

Tablk III. List of Black Raspberries Fruited in 1896, with a Com- 
parative Statement op the Percentage of Early and Late Yikld of 
Each Variety. 



Rank 
an to 

yield. 



NAME. 



When 

set. 



Yield of 

row 86 

feet long. 



Percent 
of crop 

Kiekea 
efore 
June 80. 



Per cent 
of crop 
picked 
after 
July 15. 



Per 
cent of 
canes 
winter 
killed. 



1 

2 

3 

4 

5 

6 

7 

9 

9 

10 

H 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 



23 
24 
25 
26 
27 



Mohler 

Hilborn 

Bahcock No, 5 

Pioneer 

KflDsns 

Ohio 

PoBckarsky yo. 15 
Poicharsky Xo. B.- 
Arctic 

Mills 

HopkiDB 

Bahcock No, 3 

Eareica 

Onondaga 

PoMcharsky No.Z,. 
Toym8endNo2 — 
HayncB Seedling .. 

Palmer 

Older 

Lovett 

Smith No. 2 



22 Bahcock No, 9 



American Everbeanng . 

Lotta 

Carman 

Spry Early 

Mamwaring No. 1 



1893 
1893 
1893 
1894 

189.3 
1894 
1894 
1893 
1894 
1«94 
1893 
1894 
1894 
1894 
1894 
1893 
1894 
1893 
1893 
189:i 
181)3 
1893 
1893 
1898 



1893 



393^ 

388 

323 

291^ 

267 

244 

249 

221^ 

217 

204 

193 

177 

168 

159 

147 

142 

139 

136 
97H 
93^ 
83 

n% 

65 
57 
52 

33 



7 
5 
6 

13 
3 


10 

29 
2 


20 


24 


29 
4 

9 

6 

17 


35 

2 



1 
5 
4 
1 
3 

20 
2 

7 

24 
6 
6 


26 



13 
4 
5 
3 


13 


21 
5 





5 
5 
5 
5 
5 

10 

5 
5 
5 
5 

10 
5 
5 

2 

25 


5 

5 
5 

10 
5 


15 



Digitized by 



Google 



350 



Report of the Horticulturist of the 



Early Black Raspberries. 

The majority of the black raspberries ripened a large propor- 
tion of their crop between the dates of June 30 and July 16. 
Those varieties that ripened a fifth or more of their crop before 
June 30 may be called early for this season. 



Table IV.— Early Black Raspberries Arranged According to Their 
Yield Before June 30th. 



name. 



Poscharsky No, 9 

Poicharsky No, 3 , 

Eureka 

Hopkins 

Americas Everbearing 
Spry Early 



Date of first 
pickiDR. 



June 23 
June 23 
June 24 
June 25 
June 23 
June 24 



Yield before 
June 80, 
ounces. 



65 
42 
41 
39 
22 
17 



Total yield, 
ounces. 



221i 
147 
163 
193 

65 

44i 



Rank as to 
total yield. 



7 
14 
12 
10 
22 
25 



Of the above varieties Poscharsky No. 5, Poscharsky No. 9, 
American Everbearing and Spry Early are not as good for this 
locality as are other well known sorts. 

Eureka is an early berry of large size, firm and of good color 
and quality. As is usual with very early varieties it is only 
moderately productive. 

Hopkins is also of large size, moderately firm and of good 
quality. Both of these varieties received favorable notice in our 
report for 1895. 

Late Black Raspberries. 

Again referring to table III. we find four varieties ripened a 
fifth or more of their crop after July 15. These may be called 
late for this season. 



Table V.— Late Black Raspberries Arranged According to Their 
Yield After July 15th. 



NAME. 



Mills 

Ohio 

Onondaga . 
Lotta 



Date of last 
picking. 



July 27 
July 23 
July 27 
July 23 



Yield after 
July 16, 
ounces. 



49i 

41 

12 



Total yield, 
ounces. 



204 

244 

159 

57 



Rank as to 
total yield. 



9 

5 
13 
23 
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Mills has received fayorable notice in former reports of this 
Station. Its frnit is somewhat larger than that of the Ohio, of 
good quality, firm and somewhat seedy. It is worthy of a trial 
as an evaporating berry. 

Ohio is one of the standard varieties, and is much used for 
evaporating. It does not thrive in many localities. 

Onondaga has also received favorable notice in former reports. 
The berries are large and attractive and of good quality. 

Lotta is only moderately productive of medium size fruit. 

Artie is moderately productive of medium to large size fruit. 

Baboock No. 3 is an attractive berry of large size, good quality 
and somewhat seedy. It was moderately productive this season. 

Baboock No. 5 received favorable notice in last year's report. 
This season it takes third rank as to productiveness; the fruit 
is medium to large in size, good quality and attractive in 
appearance. 

Carman has received favorable notice in former reports of this 
Station as an early berry. The plants now in fruiting for some 
reason have not done well, so that this year's record cannot be 
regarded as showing what the variety is really worth. 

Haynes Seedling as grown here has shown no points of superi- 
ority over well known kinds. 

Hilborn has been fruited here since 1890, and has been very 
satisfactory as a mid-season berry. The fruit is large, attractive 
and of good quality. 

Kansas ranks fourth in productiveness this season. It has 
become quite popular in many sections as a productive market 
berry. 

Lovett produces large, attractive fruit, but it has not been 
productive enough here to warrant its being recommended for 
extensive planting. 

Mcmwaring No. 1 though planted in the fall of 1893, the plants 
have not yet become established. Much of the fruit dried up on 
the, bushes this season. 

Mohler is said by many to be identical with Eureka. This 
season Eureka ripened its first fruit fully a week earlier, and 
was much less productive than Mohler. The fact that the 
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Eureka plants are younger, and that the two varieties occupy 
different locations in the plat may have influenced both the 
season of ripening and the yield. 

Older produced its full crop this year, and ranks eighteenth 
in productiveness. It should be further tested before deciding 
as to its merits. 

Palmer also bore its first full crop this season, and stands 
seventeenth in productiveness. It holds a high rank in many 
places. 

Pioneer produced its first full crop this year. The berries 
are medium size, good black color, moderately firm, fair fiavor 
and quality. The canes are moderately vigorous. 

Smith No. 2 has as yet shown no points of excellence. It 
takes twentieth rank as to productiveness this season. 

Toumsend No. 2 was unproductive this season, but it should 
be tested longer before being rejected. 

PURPLB RaSPBSRRIBS. 

Table VI. List of Purple Raspberries Fruited in 1896, with a Com- 
parative Statement of the Percbntaob of Earlt and Late Yield of 
Each Variety. 



Ranka3 

to 
yield. 


NAME. 


When 
set. 


Yield of 

row 25 

feet long, 

ounces. 


Per cent, 
of crop 

Eefo^ 
July 4. 


Per cent, 
of crop 
picked 

after July 
21. 


Percent. 

of canes 
winter 
kUled. 


1 


Cardinal 


1893 
1893 
1894 
1893 
1894 
1895 
1895 


590 

882i 

382 

239 

188 

171i 

106i 


4 
24 



23 



14 

25 
11 
40 
2 
10 


5 


2 
3 
4 


Addison 

Colnmbian 

Shaffer 


25 
55 
45 


5 
6 

7 


Beckwith Seedling ., 

Smith Parple 

Eedfleld 


3 











Addison is not as valuable as are some of the other varieties. 
While it has been productive, much of the fruit is small and 
imperfect. 

Becktoith Seedling is very late, but unless it proves to be much 
more productive than this season's test would indicate, it will 
not compare favorably with other vareties for this locality. 

Cardinal was by far the most productive of the purple berries. 
The fruit is large, soft and juicy, and not so dark colored as 
Shaflfer. 
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Columbian was winterkilled fifty-five per cent., but still it 
ranks third in productiveness among the purple varieties. It 
produced its first crop last year and ranked second in produc- 
tiveness among all the raspberries. 

Bedfield is said to be a very vigorous grower in some locali- 
ties, but it makes only a moderate growth here. The fruit is 
medium size, dull purple, soft, sub-acid, and fair quality. Thus 
far it shows no points of superiority over better known sorts. 

Shaffer has long been the standard purple berry. The canes 
are quite susceptible to attacks of anthracnose in some localities. 

Smith Purple was received from B. F. Smith, Lawrence, Kan., 
1891, but it has since been transplanted so that the plants have 
never become established. It shows no indication of being any 
improvement on better known varieties for this locality. 

Bed Raspberries. 
Table VII. List of Red Raspberries Fruited in 1896, with a Compara- 
tive Statement ov the Percentage op Karly and 
Late Yield of Each Variety. 



Rank 
a8to 
yield. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 



NAME. 



Pride of Kent — 

Cuthbert 

Royal Chnrch... 

Talbot 

London 

Pomona 

Clarke 

Snperb 

Olathe 

Turner 

Cline 

Kinjr 

Harris 

Braudywine 

Reliance 

Reder 

Miller Woodland 
I. X. L.... .... .. 

Thompson 

Pride 

Naomi 

Crimson Beauty. 
Stiperiative 





Yield of 


Per cent. 


Per cent. 


When 
set. 


row 26 


of crop 
picked 
before 


of crop 
picked 


feet long. 


after 




ounces. 


July 1. 


July 28. 


1893 


555 


6 


16 


1892 


535 





21 


1892 


452 





34 


1894 


4211^ 


1 


17 


1894 


412 


1 


24 


1892 


405 


23 


2 


1894 


380 


3 


15 


1892 


378^ 


1 


22 


1893 


354 





89 


1892 


338^ 


4 


7 


1893 


336H 


42 





1894 


302 





14 


1893 


292^ 


3 


22 


1892 


281 





32 


1893 


267J^ 


4 


6 


1893 


2551^ 





25 


1892 


239 i^ 





19 


1894 


246 


1 


13 


1892 


205 


1 


13 


1893 


176 


19 


1 


1893 


155 





40 


1893 


93 





15 


1894 


45K 





22 



Per 
cent, of 



winter 
lied. • 




5 

25 




5 



5 





10 


25 


40 
2 

60 



29 
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Early Red Rdspherries. 

The larger part of the crop of red raspberries wa« picked be- 
tween the dates of July (J aud July 23. Those varieties that pro- 
duced a considerable portion of their fruit before July 6 may 
be called early. Table VII shows three varieties that may be 
classed in this list. Thesi* are given below in Table VIIL 



Table VIII. Early Vakietiks Kankkd According to their Yield Before 

July 6. 



NAME. 



Cliue... 
PomoDa 
Pride.. 



Date of first 
pickiDfi^. 



June 23 
JuDe 23 
Jane 23 



Yield before 
July 6, 
ounces. 



143 
94 
55 



Total yield, 
ounces. 



336k> 
405 " 
176 



Raok as to 
total yield. 



11 

6 

21 



Cline was very satisfactory this season as an extra early berry ; 
the fruit is of medium size and good quality. 

Pomona is valuable as a home or local market berry. It is 
always productive, of good color and quality, but too soft to 
ship long distances. 

Pride has been moderately productive in former years, but 
this season it ranks twenty -first in productiveness. Not as good 
as others for this locality. 

Late Red Raspberries. 

Observing July 23 as the end of mid-season, we may class 
those varieties that yielded a fifth or more of their crop after 
this date among the late berries. 
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Table IX. Late Yakibties Ranked According to their Yield After 

July 22. 



NAME 



Royal Church 

Olathe 

Ciithben 

London 

Superb 

Brandy wine.. 

Reder 

Harris 

Naomi 

Snperlative. .. 



Date of last 
picking. 



Yield after 
Jnlytt, 
onnoes 



Aug. 


10 


Aug. 


10 


Aug. 


3 


Aug. 


6 


Aug. 


6 


Aug. 


6 


Aug. 


6 


Jai.y 


31 


Aug. 


10 


Au^. 


6 



153 
139 
111 
99 
85 
74 
65 
64 
52 
10 



Total yield, 
ounces. 



Rank a* to 
tout yield. 



452 


3 


354 


9 


535 


2 


412 


5 


378^ 


8 


281 


15 


255^ 


17 


2921^2 


13 


155 


22 


45^ 


24 



Brandjwine is one of the standard old varietiee, but it has 
never been productive on our grounds. 

Cuthbert is one of the most satisfactory of the red berries for 
home and local market. It is always productive; the berries 
are of large size and of very good quality. 

Harris has received favorable notice in former reports of this 
Station. The plants now in bearing have not become fully es- 
tablished, so that thisi year's yield is below the average. 

Loudon produced its first full crop this season and ranks fifth 
in productiveness among the red berries, many of which have 
been longer established. The fruit is large, of bright red color 
and will evidently stand shipping well. It was uninjured by the 
winter. 

Naomi is of no particular value for this locality. 

Olathe ranks second in yield among the late berries this sea- 
son and ninth among all the red berries. It has been satisfac- 
tory as a late berry in former years. 

Royal Church is valuable only for home use. 

Superlative is not yet established, but it produced a small 
amount of fruit. The berries are of the largest size, light red 
color, juicy and moderately firm. It has the peculiar flavor of 
the English berries, which is much esteemed by some, but it is 
not relished by those persons who regard the Cuthbert as the 
standard of quality. 
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Mid-Season Varieties, 

Clarke is one of the most productive of the old varieties. It 
is valuable for home use only. 

Crimson Beauty is of no value in this locality. 

I. X. L. shows no points of superiority. 

King produced its first crop of fruit this season. If it proves 
to be productive it will no doubt be valuable for ^ mid-season 
market berry on account of the size and color of the fruit. 

Miller Woodland is unproductive here. 

Pride of Kent was the most productive of the red raspberries 
this season, and the canes were uninjured by the winter. The 
berries are too soft to bear shipping. 

Reliance is of but little worth as tested here. 

Talbot ranks fourth in productiveness this season. It is valu- 
able for local market or the home garden. 

Thompson is not productive here. 

Turner is noted for its hardiness. It is moderately productive 
here; the fruit is medium in size and of good quality. 

Yellow Raspberries. 

Table X. List of Yellow Raspberries Fruited in 1896, with a Compara- 
tive Statement op the Early and Late Yield op Each Variety. 



Bank as to 
yield. 



1 
2 
3 
4 
5 
6 



NAME. 



When 
set. 



Caroline 18D2 

Golden Queen 1892 



Crystal 

Golden Thorn less 

Vermont 

Cham plain 



1893 
1893 
1893 



Yield of 
matted row 
26 feet long. 

ounces. 



651 



231 

153 

122i 

86 



Per cent 


Per cent. 


of crop 
picked 
before 


of crop 
picked 


after 


Jnly 8. 


July 21. 


2 


25 





17 


10 


8 


22 


10 


13 


16 


3 


11 



Percent. 

of canes 
winter 
killed. 







15 

2 

15 

20 



The yellow raspberries are valuable only for the home garden 
or local market. Caroline, Golden Queen and Crystal have been 
the most satisfactory, and for several seasons Caroline has been 
the most productive raspberry on our grounds. 
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The following is a list of raspberries grown at this Station in 

1896, not including the Station seedlings: • 

Miller. 

Miller Woodland. 

Mills. 



Addison. 

American Everbearing, 

Arctic. 

Babeock No, 3. 

Babcoek No. 5. 

Babeock No, 9. 

Becktcith Seedling. 

Black Diamond. 

Brandwiue. 

Cardinal. 

Carman. 

CaroUne. 

Clarke. 

Cline. 

Champlain. 

Columbian. 

Coutant No. 1. 

Coutant No, 2. 

Crimson Beauty. 

CromweU. 

Crystal. 

English aiant. 

Eureka. 

Gault. 

Golden Prague. 

Golden Queen. 

Grolden Thomless. 

Gregg. 

HiaiTis. 

Haynes Seedling. 

Hilbom. 

Hopkins. 

I. X. L. 

Kansas. 

Kenyon. 

King. 

Koch No. 1. 

Lawrence. 

Lotta. 

London. 

Lovett 

Mantcaring No. t. 

Marlboro. 



Mohler. 

Morrison Seedling. 

Naomi. 

Ohio. 

Older. 

Olathe. 

Onondaga. 

Orange. 

Palmer. 

Percy. 

PhcBoix. 

PioneeTf see Progress. 

Pomona. 

Poacharsky No. S, 

Poscharaky No. 9. 

Poscharsky No. 15, 

Pride. 

Pride of Geneva. 

Pride of Kent. 

Progress. 

Reder. 

B«dfield. 

Bed Sweet. 

Reliance. 

Royal Church. 

Sarah. 

Shaffer. 

Smith No. 2. 

Smith Purple. 

Spry Early. 

Success. 

Superb. 

Superlative. 

Talbot. 

Teletaugh. 

Thompson. 

Totonsend No. 2. 

Turner. 

Vermont. 

Viking. 
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Whyte No. 6. Whyte No. 17. 

WhffU No. 7. #. WoodlADd. 

Whyte No. IS. 

STRAWBERRIES. 



W. PADDOCK. 



Strawberries are grown on tlie Station grounds in matted rows. 
JMants are set in either spring or fall, according as they are re- 
ceived. As soon as the ground freezes in the early winter the 
plants are covered with a few inches of straw or coarse manure. 
When growth starts in the spring most of the covering is re- 
moved from the beds, enough being left to serve as a light mulch 
and to prevent the berries from becoming soiled. 

In the following notes the imperfect or pistillate varieties are 
marked " P,'' while the perfect or staminate varieties are marked 
" S.*' The blossoms of the pistillate varieties' produce no pollen 
and on this account are unable to form any fruit when planted 
by themselves. The flowers of the staminate varieties produce 
pollen and so are able to form fruit of themselves. In any plan- 
tation where pistillate varieties are used, staminate varieties that 
blossom at the same time should be set in every third or fourth 
row in order that all may be well supplied with pollen. Too 
great stress cannot be laid on having plenty of good pollen pro- 
ducers that blossom at the same time as do the varieties which 
they are to fertilize. For example we would not expect that 
Michel would make a good fertilizer for Bubach because the 
former is usually in full bloom by the time the first blossoms 
of the latter are open. 

The yield of strawberries on the Station grounds as well as in 
many localities throughout the state was very unsatisfactory this 
season. This result was brought about by a variety of causes, 
among which may be mentioned the dry seaaon of 1895, the 
severe winter following, and the very dry weather early this 
spring. Copious rains later brought on the crop in this locality 
much better than was at first anticipated. Though such seasons 
are discouraging from a financial point of view, yet they are not 
without value, as they aid in determining our reliable varieties. 
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But after all the value of a variety is entirely a local question 
and no grower should plant largely of any kUid until it has first 
been tested in his locality, as the number of varieties that suc- 
ceed well in a large number of localities is very small. Yet 
variety tests are not without value as the results obtained In one 
locality may justly serve as an indication of what the variety 
will do in other portions of the state. While the results pub- 
lished in this bulletin cannot be regarded as being conclusive, 
they are an indication of what the berries are worth. 

In the following pages the varieties that were fruited m one- 
year-old beds are discussed first, next those that fruited in 
spring-set two-year-old beds and last the varieties in fall-set two- 
year-old beds. 

Notes on Varieties on One-year-old Beds. 

Beecher, H. W., S. — From Thompson's Sons, Rio Yistay Va. 
Fruit large, roundish wedge shape, scarlet color, poor quality, 
firm; fruit stems short; foliage good; runners abundant. Not 
productive this season. 

Bissell, P. — From Thompson's Sons, Rio Vista, Va. Blossoms 
with Sharpless. Fruit medium to large, round, inclined to conic, 
light scarlet color, firm, quality fair. Fruit stems long, prostrate; 
foliage good, runners abundant. It ranks first in productiveness 
among the varieties fruited here for the first time in 1896. Con- 
sidered worthy of further testing. 

Canada Wilson, S. — From Bwdseye d Son, Hopewell, N. T, 
Evidently a strain of the old Wilson. Fruit small to medium, 
good scarlet color, roundish conic, very firm, quality good. Foli- 
age good, runners abundant, fruit stems long prostrate. Pro- 
ductive and firm, but too small to be profitable. 

Champion of England, S. — From R. 8. Johnston, Shorts- 
vUle, N. 7. Fruit medium to large, irregular wedge shape, bright 
scarlet color, moderately firm, fair quality. Fruit stems medium 
length; runners abundant; foliage moderately good. A large 
and attractive berry when well grown but it has not done well 
on the Station grounds. 
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Columbian, S. — From W. F. Alleriy Salisbury, Md. Plants 
vigorous, runners abundant, fruit stems medium; fruit small to 
medium, roundish, light scarlet color, firm, fair quality. Its rank 
as to yield cannot be given this season. 

Earliest, S. — From Thompson's SonSj Rio Vista, Ya. Among 
varieties fruited for the first time this season Earliest takes 
eighth place as to productiveness. This is a good showing when 
we take into account the fact that it produced a greater per 
centage of its crop early in the season than did any other variety. 
Fruit medium or below in size, roundish conic, light scarlet color, 
firm, fair quality. Foliage good, fruit stems short, runners 
abundant. Deserves further testing. 

Eleanor, S. — From Thompson's Sons, Rio Vista, Va, Fruit me- 
dium or above, roundish, bright scarlet, firm, good quality; run- 
ners abundant, fruit stems medium, plants vigorous. Product- 
iveness cannot be given this season. An early variety and 
worthy of further testing. 

Enormous, P. — From Thompson's Sons, Rio Vista, Va,, and W. 
F. Allen, Salisbury, Md. Runners abundant, fruit stems medium, 
foliage good. Fruit large to very large, irregular wedge shape, 
bright scarlet color, firm, quality fair. Though only moderately 
productive this season it should be tested further on account 
of its size and attracti-ve appearance. 

Hersey, S. — From S. Hersey, Higham, Mass. Fruit small to 
medium in size, roundish with a slight neck, light scarlet color, 
firm, fair quality. Fruit stems medium, runners abundant, plants 
vigorous. Productiveness caiftiot be given this season. 

Hull No. 3, S. — From E. J. Hull, Olyphant, Pa. Plants moder- 
ately vigorous, runners abundant, fruit stems medium. Fruit 
large roundish, light scarlet color, firm, good quality. Bank as 
to yield cannot be given this season. 

Maple Bank, S. . — From E. B. Stevenson, Lotoville, Canada. 
Blossoms with Sharpless. Plants vigorous, runners abundant, 
fruit stems medium. Fruit medium to very large, roundish 
wedge shape, good dark scarlet color, firm, fair quality. Pro- 
ductiveness cannot be given this season, but on account of its 
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size and attractive appearance it is considered worthy of further 
testing. 

MargaretyS. — From M. Crawford^ Cuyahoga Falls, 0. Medium 
size, inclined to conic, dark scarlet color, firm, fair quality. Fruit 
stems short, runners abundant, foliage moderately vigorous. 
The plants have not done very well this season. 

Mary, P. — From Thompson's SonSy Rio Vista, Va. Blossoms 
with Gandy. Very few runners, foliage good, plants strong and 
vigorous, fruit stems medium. Fruits large to very large, irreg- 
ular in shape, many of them being coxcombed, firm, good quality. 
Its rank as to productiveness cannot be given this season. 

Murray, P.— From Thompson's Sons, Rio Yista, Ya. Foliage 
good, runners abundant, fruit stems medium length, productive. 
Fruit medium to large, dark scarlet color, roundish, firm, fair 
quality. Not productive this season in a one-year-old bed. 

Omega, P.— From Thompson's Sons, Rio Vista, Va. Blossoms 
with Sharpless. Plants moderately vigorous, fruit stems short, 
runners abundant. Fruit large, irregular wedge shape, light 
scarlet color, firm, fair quality. Will probably be productive; 
on this account and because of its attractive appearance it is 
considered to be worthy of further testing. 

Robinson, S. — From Thompson's SonSy Bio Vista, Va. Fruit 
medium to large, roundish conic in form, scarlet color, moder- 
ately firm, fair quality; fruit stems medium, runners abundant, 
foliage good. Yield cannot be given this season, but it will evi- 
dently be productive. Considered worthy of further testing. 

See No. 3, P.— From H. 8. and A. J. See, Geneva, Pa. Fruit 
stems medium, runners abundant, plants vigorous. Fruit me- 
dium to large, good light scarlet color, roundish, firm, quality 
fair. Will evidently prove to be productive. Worthy of further 
testing. 

See No. 4, P- — From H. ^. and A. J. See, Geneva, Pa. Fruit 
large to very large, good scarlet color, somewhat irregular in 
shape, quality poor, firm. Runners abundant, fruit stems long 
and prostrate; plants moderately vigorous. No. 4 stands second 
in productiveness among the varieties fruited for the first time 
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this season. Considered worthy of further testing on accoont 
of size and productiveness. 

See No. 5, F.—From JT, 8. and A. J. See, Getiera, Pa. Fruit 
medium to large, light scarlet color, long conic, firm, quality 
good. Plants moderately vigorous; fruit stems long and pros- 
trate, runners abundant. Moderately productive this season. 
Considered worthy of further testing on account of size and pro- 
ductiveness. 

Staples, S.- — From M. Orawfordj Cuyahoga FaUs, 0. Fruit me- 
dium size, roundish, dark scarlet color, firm, quality fair. Fruit 
stems short; runners abundant; plants moderately vigorous. It 
no doubt will prove to be of value as an early variety. 

Thompson (Lady Thompson), S..—'From Slaymaker and Son, 
DoveTy Del. Fruit medium size, roundish, good scarlet color, 
firm, fair quality; fruit stems long prostrate, plants moderately 
vigorous, runners abundant. Productiveness cannot be given 
this season. Evidently not suited to this locality. 

Thompson No. 100. — From Thompson's Sons, Rio Vista, Ya. 
Plants moderately vigorous, fruit stems long, runners abundant. 
Fruit medium or above in size, conical with a slight neck, bright 
scarlet color, firm. Productiveness cannot be given this season. 

Thompson No. 101, S.—From Thompson's Sons, Rio Vista, Va. 
Fruit above medium in size, round, conic, scarlet, firm, good qual- 
ity. Fruit stems long and prostrate, runners abundant, foliage 
good. Gives evidence of being productive. Considered worthy 
of further testing. 

Tubbs, S—From R. 8. Cole, Harmons, Md. Season medium 
early. Foliage good, fruit stems medium, runners abundant. 
Fruit medium to large, round conic, dark scarlet color, firm, good 
quality. Stands fifth in productiveness among varieties fruited 
for the first time this season. Worthy of further testing. 

Wilder No. 5, V.—From H. A. Wilder, Akron, N. T. Fruit 
medium size, round, conic, dark scarlet color, firm, quality fair. 
Fruit stems long, prostrate, runners abundant, foliage fairly good. 
Only moderately productive this season. 

Wilder No, 7, B.—From H, A, Wilder, Akron, N. T. Fruit 
above medium size, roundish conic, good scarlet color, firm, good 
quality. Fruit stems medium, runners abundant, foliage good. 
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Stands third in prodoctiveness among varieties fruited here for 
the first time this season. 

William Belt, S, — Frwn M. Cratofardy Cuyalioga Falls, 0. 
Plants vigorous and healthy, fruit stems medium, runners abun- 
dant. Fruit medium to very large, many of the first berries to 
ripen being coxcombed and very large, the others are of a more 
regular conical form; fine scarlet color; moderately firm; good 
quality. Banks second in productiveness among varieties fruited 
for the first time this season. Considered worthy of further test- 
ing. (See plate XXIV.) 

Williams,' S. — From EUwa/nger and Barry, Rochester, N. 7. 
Fruit medium to large, not uniform in shape, firm, fair quality; 
fruit stems medium, runners abundant. Plants moderately vig- 
orous. Gives evidence of being productive. 

Table I.— List of Stbawbbrries Fruited in One-Ykar-Old Beds, with a 

Comparative Statebucnt op the Percentage of Early 

AND Late Yield of Each Variety. 



Rank 
as to 
yield, 

18W. 



1 

2 

3 

4 

5' 

6 

7 

8 

8 

9 

9 
10 
11 
12 
13 



NAME OF VARIBTT1 



Bisflel 

See No, 4 

Wilder No. 7 

Tubbs 

William Belt 

Canada Wilson — 

Wilder No, 5 

Staples 

Earliest 

Margaret 

SeeKo.b 

Th<mp8onNo. 101.. 

Eoormons 

Murray 

Beecber. H. W 

Colombian 

Eleanor 

Hersey 

Maple Bank 

Mary 

Om^a 

Robinson 

SeeNo. 3 

Tbompson (Lady) . 
Th<mp8on No, 100 . 
Williams 



Yield of 88 
sq. ft. in 
onnces. 



296 

185 

178 

154 

145 

129 

121 

103 

103 

100 

100 

97 

96 

80i 

59 



Per cent, of 

crop picked 

before 

Jane IS. 



7 

2 



27 



12 

20 

52 

63 



14 

2 

7 

23 





Per cent of 
crop picked 

afW 
June S7. 



6 
5 

24 


13 
8 



7 
2 
2 
6 


16 



* Only A few plants were recelTed or else a part died so that a full row wae not obtained. 
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Early Varieties. 

Table I shows that five varieties yielded a fifth or more of their 
crop before June 15th; these may be called early for this season. 
These are arranged in Table II in the order of their productive- 
nesB. 

Table II. Early Varibtibs Ranked According to Yield Before June 15th. 



NAME. 



EarUest 
Staples. 
Tabba.. 
Mnrray 



Date of first 
PlckiBg. 



June 6 

June 6 

Jnne 8 

June 6 



Yield before 
June 15, 
ounces. 



65 
54 
41 

IS 



ToUl yield. 
1896. 



103 
103 
154 

m 



Rank as 
to yield. 

1896. 



5 
13 



As is usual with very early varieties, Earliest does not take a 
high rank as to yield, yet where very early berries are desired, it 
is worthy of a trial. Its season is about the same as Michel, and 
in productiveness it ranks about the same as that variety. Sta- 
ples takes the same rank as to yield, and, like Earliest, it pro- 
duced over half of its fruit before June 15, which date is taken 
this year as the beginning of " mid-season." Tubbs is one of the 
promising new varieties, not quite as early as the two just men- 
tioned, but more productive. Murray was not productive this 
season* 

Late Varieties. 

June 27 is taken this year as the end of " mid-season." Those 
varieties that yielded a fifth or more of their crop after this 
date may be called late. Table I shows that of the berries 
fruited in one-year-old beds only the one variety. Wilder No. 7, 
can be classed in this list. This berry stands third in product- 
iveness among the varieties that fruited here for the first time 
this season and yielded 44 ounces of its crop after June 27. 

Notes on Varieties on Spring-Set Two-Ybar-Old Beds. 

In the notes on varieties that were fruited in spring-set two- 
year-old beds we have attempted to sum up the data collected 
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during the two years' test, and give a brief statement of the 
value of the varieties as they appear to ns on onr soil. More 
complete descriptions may be found in Bulletin No. 91, or in the 
annual report of this Station for 1895. 

Aldridge No. 25, S. — From Slaymaker and Son, Dover, Del. 
Fruit medium to large, scarlet color. Too unproductive in this 
locality to be of any value. 

Annie Laurie, S. — From M. Crawford, Cuyahoga Fails, 0. 
Fruit medium size, bright scarlet color. Unproductive. 

Blonde, S. — From G. Cowing, Muncie, Ind. Fruit medium, 
to large, pale scarlet color. Moderately productive. 

Bostonian, P. — From B. F. lAncoln, West Hingham, Mass. 
Blossoms with Sharpless. Attractive scarlet color, but soft and 
only fair in quality. Has been productive in both one and two- 
year-old beds. Worthy of further testing. 

Brunette, S. — From O, Cotoing, Muncie, Ind. Fruit medium, 
size, dark scarlet color. Moderately productive. 

Charlie, P. — From Cleveland Nursery Co., Rio Vista, Fa. 
Fruit medium size, good scarlet color, firm, moderately product- 
ive. 

Dew Drop, S. — ^ From B. F. Smith, Lawrence, Kansas. Fruit 
scarlet color, good quality. Has been only moderately produc- 
tive here as yet. 

Eicholtz Seedling, S. — From the U. 8. Division of Pomology, 
Washington. Fruit medium to large, light scarlet color. Unpro- 
ductive this season in a two-year-old bed. 

Equinox, S.— i^rom Cleveland Nursery Co., Rio Vista, Va. 
Fruit medium to large, unattractive. Only moderately pro- 
ductive this season in two-year-old beds. 

Giant, S.— From W. 7. Velie, Marlh<yro, N. Y. Fruit large, light 
color, soft. 

Iowa Beauty, S. — From E. J. Hull, Olyphant, Pa. Unpro- 
ductive this season in a two-year old bed. Fruit medium to large, 
dark scarlet color. 
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Jay Gould, P. — From C. A. Oreen, Rochester^ N. 7. Unpro- 
iuctive this season the same as last. Fruit medium or below in 
size, good scarlet color. 

Marshall, S. — Ftvm L. J. Fctrmer, Pulaski^ N. T. Foliage 
large, plants vigorous. Fruit averages large, good scarlet color, 
firm, very good quality. It has been only moderately productive 
on our soil, but it is thought to Be worthy of extended trial for a 
mid-season market berry on account of its fine appearance and 
firmness. One of the best for home use. 

Marston, P. — Ftmn C. 8. Pratt, Reading, Mass. Fruit me- 
dium size, conic, good scarlet color. Retains its reputation of 
last year for being productive. Worthy of further testing on 
account of its earliness and productiveness. 

Nan, S. — From T. J. Dwyer, Cornwall^ N. Y. Fruit medium 
to large, good scarlet color. Unproductive this season in a two- 
year-old bed. 

Ona, P. — From E. J. Hull, OlypJumt, Pa. Fruit medium or 
above in size, good scarlet color. Only moderately productive 
this season in a bed fruited for the second time. 

Orange County, P.— From E. J. Hull, Olyphant, Pa, Unpro- 
ductive this season in a two-year-old bed. Fruit medium to 
large, light scarlet color. J 

Tennessee, S. — From W. T. Wood and Co., Richmond, Ta. 
Fruit medium to large, bright scarlet color, attractive. It sus- 
tains its reputation of last season as being a productive variety. 
Will no doubt prove to be a valuable mid-season berry in many 
localities. 

Toung Seedling, S, — From R. D. McOeehon, Atlantic, Iowa. 
Fruit medium size, scarlet color. Unproductive this season in 
two-year-old bed. 
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« 
Table III. List of Varieties Fruited ix Sprino-set Two-year-old 

Beds with a Comparative Statement of the Percentage 

OP Early and Late Yield of Each Variety. 



Rank f 

to yield, 

1896. 



NABiE OF VARIETY. 



Yield of 
88 sq. ft. in 



Per cent of 
crop picked 
before Jane 

IS. 



Per cent, of 

crop picked 

after June 

27. 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 

21 

22 

23 

2i 

25 

26 

27 

28 

29 

30 

31 

82 



Manton 

Bostoniau 

Tennessee 

Greenyille 

HuQn 

Ci*e8cent 

Beder^Wood 

Beaaly 

Equinox 

Townsend No.dO 

Blonde 

Haverland 

Marahall 

Toumaend No. 20 

Charlie 

Sharpless 

HayneaJSTo.Sl 

Bmnatte , 

Champion of England 

Ona 

AllenNo.U 

Giant 

Michel 

Eicholtg Seedling 

Orange County 

Jay Gould 

Iowa Beauty 

AllenNo.5 

Sherman 

Dew Drop 

Nan 

Annie Laurie 



260 
236 
221 
207 
197 
188 
169 
167 
161 
159 
152i 
148 
146i 
144 
137 
131 
129 
119 
117i 
107 
96i 

m 

79i 

77 

76i 

70i 

61 

59 

56 

46 

m 



24 

2 

8 

10 



18 

31 









35 

5 

2 

8 

9 

18 



3 

35 

5 



53 



11 

23 

11 

4 

17 

20 

23 







1 

19 

2 

2 

88 

2 

1 

32 

45 

10 

20 

3 

9 

14 

6 

5 

1 

8 

8 



3 

59 



14 

5 

1 



6 



3 



24 

11 



Early Varibtibs. 

Again observing June 15 as the beginning of mid-season, we 
find eight varieties that bore a fifth or more of their crop before 
that date, so they may be called early for this season. 
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Table IV. Early Varieties Ranked According to Yield Before June 

15, 1896. 



name. 



Martton 

Beder Wood... 

Haverland 

Ooa 

Michel 

Young Seedling 

Dow Drop 

Sherman 



Date of first 
pickiDg. 



June 6 
June 6 . 
June 8 
Jaue 8 
June 6 
June 8 
Juue 8 
June 8 



Yield before 
June 15, 
ounces. 



64 
59 
53 
41 
49 
18 
13 
12 



Totalyield, 



266 
188 
152i 
117i 

91i 

77 

58 

59 



Rank as to 
yield, 1896. 



1 
7 
12 
20 
23 
26 
31 
30 



Marston was very satisfactory in 1895 when fruited in a one- 
year-old bed. This year it heads the list among the varieties in 
two-year-old beds in both productiveness and the amount of fruit 
produced early. Beder Wood is usually rather under size but 
can be relied on for a full crop. Haverland is of good size and 
medium early. Michel is one of the best of the very early berries. 



Latb Varibtibs. 

Table III shows that six varieties may be called late for this 
season, having produced a fifth or more of their crop after June 
27. They are given below in Table V. 

Table V. Late 'Varieties Ranked According to Yield After June 27. 



NAME. 



Date of last 
picking. 



Yield after 
Junes?, 
ounces. 



Honn ... 
Equinox 
Giant ... 
Beauty . 
Blonde . 
Nan.... 



July 21 
July 11 
July 11 
July 13 
July 7 
July 7 



182 
76 
57 
53 
32 
11 



Total yield, 
1890. 



207 
167 

96i 
169 
159 

46 



Rank as to 
yield, 1896. 



5 
9 

22 
8 

11 



£quinox, Giant, Blonde and Nan have not done as well on our 
soil as have some of the well known varieties. Beauty is an ex- 
cellent berry for home use or for local market; it is medium early 
and moderately productive. 

This season's test of the Hunn only serves to confirm our good 
opinioii of this berry. Not only was it by far the latest berry 
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fruited on the Station grounds, but it ranks fifth in productive- 
neBS among the varieties fruited in two-year-old beds. Its first 
fruit ripened on June 24 and the last berries were picked on July 
2l8t, eight days later than any other variety. In order that we 
might learn how this variety would thrive in another locality and 
on different soil, plants of the Hunn together with Station seed- 
ling No. 208 were sent to Mr. W. D. Barns, of Middle Hope, N. Y., 
to be tested on his farm. Mr. Barns is a fruit grower of wide 
experience and in whose judgment we place implicit confidence. 
His report, which is self-explanatory, is appended: 

" I will now report concerning the Hunn, and Station seedling 
No. 208 strawberries which were sent to us for testing. 

"The plants, one thousand of each variety, were received in 
good order and set April 23d, 1895. They were put in a vineyard, 
the grape rows being ten and a half feet apart, and running 
nearly north and south. There was a low ridge extending across 
the plat from south-east to north-west, so that a part of each row 
had a southern and a part northern exposure. The (soil! is a 
sandy or gravelly loam, the top of the ridge being nearly clean 
slaty gravel. 

" The runners of each variety started early in the season, and 
gave promise of large beds of well rooted plants. But the drought 
which commenced early in July and continued till- late in the fall 
prevented most of the runners taking root, and weakened the 
plants of varieties so that the strawberry crop this season in the 
Hudson River valley was one of the lighest ever known. Doubt- 
less the moisture absorbed by the grape roots aggravated the evil 
effects of the drought. 

" On the same day that the plants from the Station were set, 
plants of Lady Thompson, Bubach and Sharpless were set in the 
same vineyard, adjoining the Station berries. None of the plants 
of these varieties resisted the drought as well as those from the 
Station. They neither made as many good plants nor produced 
as much fruit this season. 

" Last spring thirty-five hundred plants of the Hunn were sent 
to the Station for distribution among applicants for them. About 
24 
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one thousand were taken for starting another field. This nece«- 
sarily left the rows for fruiting very narrow. 

" From the fact that the rows of No. 208 were so much wider 
than those of the Hunn, no plants having been taken from them, 
they should have yielded much more fruit. As it was the Hunn 
yielded one third more fruit. The first few pickings the fruit of 
No. 208 was nearly as large and firm as that of the Hunn, but of 
lighter color. The quality of each was excellent, some visitors 
giving the preference to one, and others to the other variety. 
After the first week No. 208 fell off in size and the berries were 
softer. 

"On June 19th a sixteen-quart crate of each variety was 
shipped to a party in Gansevoort market, New York, and the 
same day a shipment was made to a firm in Washington street, 
near Washington market. New York. The former sold No. 208 at 
15 cents per quart, and the Hunn at 18 cents. Good Sharpless 
berries were selling for 12 cents. He wrote, * Both varieties were 
received in good order but this is not a good place to get fancy 
prices.' The down town firm sold No. 208 for 18 cents, and Hunn 
for 20 cents per quart. Concerning them they wrote: *Both these 
varieties arrived in excellent order, but the Hunn is the better of 
the two, and a remarkable berry for which we predict a wonderful 
success, as it is superior to anything we have seen in color, ship- 
ping qualifications and delicacy of flavor.' 

" The foliage of each variety is stronger, and seems to resist 
fungous diseases better than either Bubach, Sharpless or Lady 
Thompson. / 

" The following list will show the time of ripening of the several 
varieties: 



NAME. 



Michel 

Beder Wood 

Bubach 

Sharpless... 

Uunn 

No, 208 



First ripe. 


Ftm 
shipment. 


Last 
shipment. 


May 20 
Mny 24 
May 31 
June 3 
June 9 
June 9 


May 23 
May 27 
Jnne 4 
June 6 
June 13 
June 13 


June 10 
June 15 
June 24 
June 24 
July 8 
July 6 
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"The Lady Thompson plants had been heated when received, 
and made such feeble growth that no record was made of their 
shipping qualities. This season they have made a fine growth 
and now promise well for next season's crop. 

"From this season's experience we are led to consider the 
Hunn a most promising berry for late mai'ket. The No. 208 
seems hardly worth introducing. Still, another season's test 
may be more favorable. It is remarkable for the number and 
perfection of its blossoms, as well as for the extreme length of 
time that it continues to put them out. This feature may ren- 
der it extremely valuable for fertilizing late varieties that bear 
imperfect flowers. We have no Gandy on our place, but a 
neighbor, on ground considered a few days later than ours, com- 
menced shipping them nearly a week before the Hunn was fit. 

"All of which is respectfully submitted by 

" Yours truly, 

" W. D. BARNS & SON." 

Beds Fruited for the Second Time but Planted in the Fall 

OF 1893. 

In October of 1893 a few new varieties were received for test- 
ing. They were planted at once, together with a few of the 
standard berries, for comparing with them. Such large fields 
were obtained this season from some of these varieties, as com- 
pared with varieties that were set in the spring of 1894, that it 
has been thought best to treat the two lots separately. 

In the following discussion an attempt has been made to sum 
up the data that have been collected during the seasons that the 
varieties have been under test on our grounds. 

Aldridge No. 25, &.—From 8la/ymaker & Son, Dover, Del. Of no 
value for this locality. 

Beder Wood, P.— This variety has been fruited here since 
1891 and has been very satisfactory as a mid-season local market 
berry. The berries are of medium size, conical, good scarlet 
color, too soft to ship long distances; plants very productive and 
produce runners abundantly. 
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Bubachy P. — A standard variety in many localitiea. Berries 
large, irregular, light scarlet color, soft. Valuable for local mar- 
ket, but rather soft for shipping long distances. 

Crosby, S.—From P. Crosbyy CUnton, Wis. Fruit medium size, 
firm, good quality, only moderately productive. Not as good for 
this locality as other well-known varieties. 

Crosby No. 10, S.—From P. Crosby, CUnton, Wis. Plants vig- 
orous, producing runners freely. Fruit of medium size, good 
quality and firm, mid-season to late; ripens somewhat unevenly. 
More productive than Sharpless on our grounds. 

Crosby No. 91, B.—From P. Crosby, Clinton, Wis, Fruit me- 
dium to large, good quality, firm; moderately productive. • Not 
as good as other well-known varieties for this locality. 

Feicht No. 2, S.—From D. Feicht, Dayton, 0. Plants very vig- 
orous, producing runners freely; fruit stalks stiff and of medium 
length. Fruit large, scarlet color, good quality, firm. Not as 
productive as other well-known sorts. 

Feicht No. S, P.— From D. Feicht, Dayton, 0. The report of 
this Station for 1892 contains the following estimate of this 
variety: "Growth vigorous; foliage light green; leaves medium 
size on long, slim leaf stalks; fruit stalks long and stiff, but 
not strong enough to hold fruit from the ground. Makes a mod- 
erate number of runners; fruits cubical, large specimens cox- 
combed, average large, bright red; flesh white, firm; quality 
fine." This variety has fruited here every season since, and has 
proven to be quite satisfactory as a mid-season to late berry. 

Gandy, S.— A standard late market berry in many localities, 
but it has never been very productive on our soil. During the 
time that this variety has been under test on our grounds it has 
been excelled by a number of kinds in both yield and the per- 
centage of fruit produced late in the season. 

Lovctt, S.— Plants vigorous, runners abundant, moderately 
productive; berries medium to large, -dark scarlet color, too soft 
to ship long distances. Of especial value as a fertilizer, as it 
produces an abundant supply of pollen, and has a long blossom- 
ing period. 
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Middlefield, P. — A well-known variety, one of the' best for 
home use. A vigorous grower, producing many runners. Ber- 
ries large, brilliantly colored, handsome; has been moderately 
productive on our grounds. 

Phillips Seedlingy S, — From W. H. Phillips, Stanntony Ind. 
Plants vigorous, producing large berries, firm and of good qual- 
ity, moderately productive. Not as good as well-known sorts. 

Princeton Chief, P From F. W. Poscharsky and Son, Prince- 
ton, III. The report of this Station for 1893 contains the follow- 
ing account of this berry: ''Blosoms about with Manchester. 
Foliage good; runners abundant; stems long; fruit mid-season 
to late, medium size, moderately firm, good quality and of good 
color, although rather dark when fully ripe. Among the straw- 
berries fruited at this Station for the first time in 1893, Prince- 
ton Chief ranks fifth in productiveness. It was much more pro- 
ductive on our soil that Bubach and will probably ship as well 
as that variety.'^ Only moderately productive in a two-year-old 
bed, but on the whole has been quite satisfactory. 

Sadie, P. — Berries average small, but of good color and qual- 
ity, firm. Plants strong and healthy, productive. The size of 
the fruit is against it. 

Sunny Side, P.— From G. 8. Pratt, Reading, Mass. This va- 
riety has received favorable notice in former reports of this Sta- 
tion. The plants are vigorous and productive; the berries are 
medium to large, fair quality, moderately firm, attractive, mid- 
season. Should be better known. 

Toumsend No. 2, S. — From T. T. Lyon, South Haven, Mich. 
Fruit medium to large, dark scarlet color, good quality, moder- 
ately productive. Not as good as other well-known sorts for this 
locality. 

Walton, P. — Not as good as well-known varieties for this 
locality. Fruit small and soft; moderately productive. 
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Table VI. List of Varieties Fruited in Two-Year-Old Beds, but Set 
IN the Fall of 1893, with a Comparative Statement of the Pee- 

CENTAGB of EaRLY AND LaTE TIELD OP EaCH VARIETY. 



Rank 
as to 
yield 
1896. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



NAME OF VARIETY. 



Yield of 

88 square 

feet in 

ounces. 



Sadie 

BederWood 

Lovett 

Sunny Side 

FeichtNo.Z 

Phillipa Seedling 
CroBbyNo. 10... 

FeiohiNo.2 

Sharple88 

Walton 

Waldrou 

Middlefield 

Babaoh 

Princeton Chief 
Crosby 2io. 91.,. 
Totvnserul Ko. 2. 

Gandy 

Crosby , 

Aldridge No,2^. 



381 

320 

299 

290 

286 

285 

223 

219 

194 

190 

176J^ 

171 

146 

145 

124 

110 

101 

83 

50 



Percent, 
of crop 
picked 
oefore 

June 15. 



11 

2 


4 
1 

20 
4 
5 
1 

12 
9 






46 



Per cent. 

of crop 

picked 

after 

June S7 



6 

3 

2 

16 

31 

9 

9 

3 

7 

19 

16 

6 

10 

39 

16 

45 

50 

10 

00 



Early Varibtibb. 

By consulting Table VI, we find three varieties that bore a fifth 
or more of their crop before June 15 and so may be classed ^ith 
the early berries. 

Beder Wood has been mentioned on a previous page as a stand- 
ard variety. Feicht No. 2 has been moderately productive; the 
plants are strong and vigorous and the fruit is of good size and 
quality. Aldridge No, 25 is worthless in this locality. 

Latb Varibtibb. 

Again turning to Table VI, four varieties are found that may 
be called late for this season. 



Digitized by 



Google 



Nsw York Aqrioultural Expbrimknt Station. 



375 



Table VII. Late Varieties Ranked According to Yield After June 27. 



NAME. 



FeichiNo.3 

Princeton Chief 

Gandy 

Townaend No. 2. 



Date of last 
picMog. 



July 9 
JulyD 
July 9 
July 9 



Yield after 
June 27, 
ounces. 



57 
50 
49 



Total yield, 
1890. 



286 
145 
101 
110 



Rank as to 
yield, 1890. 



5 
14 
17 

16 



Feicht No. S has been fairly productive, yielding nearly three 
times as much fruit this season as Gandy. Its season is some- 
what longer than Gandy and it holds out to the end as well as 
does that variety. Princeton Chief is, moderately productive. 
Gandy is one of the standard late berries. It has never been very 
productive on our soil. Toumsend No. 2 is no improvement on 
well known varieties. 

Summary. 

While strawberries vary in their behavior in different locali- 
ties, yet variety tests are not without value as the results ob- 
tained can usually be regarded as indications of what the varie- 
ties will do in other parts of the state. 

Strawberries were fruited in one and two-year-old beds and 
contrary to the usual experience, some of the largest yields were 
obtained from beds that bore their second crop of fruit. 

Of the varieties fruited for the first time this season the fol- 
lowing are considered worthy of further testing: Bissel, Earliest, 
Enormous, Maple Bank, Omega, Robinson, See No. S, See No. ^, 
See No. 5, Staples, Thompson No. 101, Tubbs and William Belt. 

Among the varieties fruited in two-year-old beds and for the 
second time only, the following are considered to be worthy of 
further testing: Bostonian, Marshall, Marston and Tennessee. 

Among the early berries the following may be mentioned as 
being worthy of testing: Earliest, Michel, Staples, Tubbs, Beder 
Wood and Marston. 

Where very late berries are desired the varieties Hunn, Equi- 
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uox, Wilder No. 7, Feicht No. S, Princeton, Chief and Gandy are 
recommended for trial. 

An attempt has been made to sum up the data that ha^ accu- 
mulated at the Station concerning the varieties now in the 
Station collection that have fruited more than two years. More 
complete descriptions of these berries or of other kinds that are 
not now in the Station collection may be had by consulting 
former bulletins and reports of this Station. 

List of strawberries growing on Station grounds in 1896: 

Gardner. * 

Gectmdeu 

Giant. 



AUen. 

Allen No. 5. 

AUen No. U. 

Allen No. 21. i 

America. 

Annie Kennedy. 

Annie liaiirie. 

Australian Everbe«aring. 

Atlantic. 

Beauty. 

Beder Wood 

Beecher, H. W. 

Blssel. 

Blonde. 

Bostonian. 

Brunette. 

Bryant 

Bubaeb. 

Canada Wilson. 

Carrie. 

Champion of England. 

Charlie. 

Columbian. 

Crescent, 

Dew Drop. • 

Earliest. 

Edith. 

Eicholtz Seedling, 

Eleanor. 

Enormous. 

Equinox. 

FragaHa Virginiana, 

Ganargua. 

Gandy. 



Glen Mary. 
Greenville. 
Hadsell Seedling. 
Haveirland. 
Hayes Prolific. 
Haynes No. SI. 
Henry. 
Hersey. 
Hull No. S. 
Ideal. 

Iowa Beauty. 
IviUB. 
Jay Gk>uld. 
Johnson I/ate. 
Lovett 
Maida. 
Maple Bank. 
Margaret. 
Marshall. 
Marston. 
Mary. 

Mexican Everbearing. 
Michel. 
Michigan. 
Middlefield. 
Murray. 
Nan. 
Omega. 
Ona. 

Orange County. 
Oriole. 
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Oswego Queen. 

Paris King. 

Parker Earle 

Plow City. 

IVemium. 

Pride* of Cumberland. 

Princeton Chief. 

Quality. 

Robinson. 

Scofield Seedling. 

See No. S. 

See No, 4. 

See No. 5 

Sharpless. 

Sherman. 

Slayrmker No. 1, 

Slaymaker No. 5. 

Slaymaker No. 8. 

Slapmaker No. 9. 

Slaymaker No. 10. 

Slaymaker No. 12 

Slaymaker No. 25. 

Sparta. 



Staples. 
Stayman No. S. 
Sunny Side. 
Sunrise. 

Tennessee Prolific. 
Thompson. 
Thompson No. 100. 
Thompson No. 10 1. 
Toumsend No. 2. 
Toumsend No. 20. 
Toumsend No. SO. 
Tubbs. 
Vera. 

Vicountess 
Weston. 
White Novelty. 
Wilder No. 5. 
Wilder No. 7. 
William Belt. 
Williams. 
Wilson. 
Young Seedling. 
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II. THINNING FRUIT. 



S. A. BEACH. 



InTeetigationfl begun in 1896 to determine the practical value of eystem- 
atic thinning of fnilt on orchard trees, and £o illustrate principtes pertain- 
ing to the production of fruit Present extent' of the practice in New York 
State. Thinning plums. Thinning applee. 

A series of experiments in thinning fruit was undertaken by 
the Station Horticulturist in 1896 to get more definite informa- 
tion concerning the comparative merits of diflferent ways of thin- 
ning fruit as shown by the size, appearance and quality of the 
fruit which is left to ripen and by the vigor and productiveness 
of the trees in succeeding years. It is expected that the work 
will be of value in setting forth more clearly some of the prin- 
ciples of fruit growing which may be applied in detail in various 
practical ways. An intelligent grasp of the principles which 
have something to do with the production of fruit is really worth 
more to the fruit grower than a mere knowledge of rules of prac- 
tice and trade secrets, because when he understands the funda- 
mental principles on which the secrets and rules of practice 
which are really worth anything depend, he can more intelli- 
gently vary practical operations to suit the diflferent conditions 
which may arise. 

In this state the practice of thinning fruit has not generally 
become established among fruit growers, with the exception that 
peaches are usually thinned by those who grow this fruit exten- 
sively. Thinning apricots is practiced by the most successful 
growers in this state. Plums, especially large and showy kinds 
or those which are liable to have the trees injured by over- 
bearing, are sometimes thinned; the same may be said of grapes 
and pears. So far as I know, no one in this state makes a prac- 
tice of thinning cherries, quinces or crab apples. Sometimes 
attempts are made to change the bearing yield of apples by close 
thinning or by taking oflf the entire crop. Mr. J. B. Collamer, 
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Hilton, N. Y., has practiced thinning the Twenty Ounce for the 
past few years with good results; other instances are occasionally 
found where thinning apples is practiced, but they are not at all 
common. t 

It is to be expected that thinning fruit will give the best 
results where the trees are in good condition and well cared for. 
In seeking orchards where the proposed experiments in thinning 
fruit may be carried on the object has been to select trees in 
good bearing condition, well fed, well pruned and generally well 
cared for. The plan is to continue the experiments with the 
same trees year after year till satisfactory information is secured 
on the points which are under observation. 

Thinning Plums. 

A portion of an orchard at North Hector, belonging to Mr. 
Frank Smith, of Auburn, N. Y., was engaged for the experiment 
in thinning plums in 1896. The varieties selected were Lom- 
bard, Guii and Bavay's Green Gage. The trees were all thinned 
alike during the early part of the season, and July 3 and 4 a 
portion of the trees of each variety was further thinned, so 
that the fruits were at least three inches apart. The fruit at the 
time was half grown. The results showed that thinning so late 
in the ©eason, in this case, had comparatively little effect on the 
size of the remaining fruit. It is proposed to continue the work 
with plums, and try various other methods of thinning. 

Thinning Apples. 

Experiments in thinning apples were begun in 1896 in an or- 
chard of Thomas B. Wilson, Hall's Corners, Ontario county, 
N. Y. The sixteen trees which are under experiment are of 
three varieties, namely, Baldwin, Hubbardston and Rhode Island 
Greening. The two Hubbardston trees are about forty years 
old; the others are twenty-five. Trees of the same variety, as 
nearly alike in all respects as could be found, were paired for 
comparison, one of each pair being thinned, the other left un- 
thinned. Three ways of thinning are being tried. 
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First. All wormy, knotty or otherwise inferior fruit is removed 
and all clusters thinned to one fruit. 

Second. Same as first, and in addition, the rest of the fruit is 
thinned so that none of it is less than four inches apart. 

Third. Same as first, and in addition the rest of the fruit is 
thinned so that none of it is less than six inches apart. 

The thinning was done from June 25 to June 27, the largest 
apples at that time being about an inch and a half in diameter. 
The results of the first season's work are set forth below. 

First Method. Two Baldwin trees, heavily loaded with fruit, 
were selected for this test. The fruit on one tree was thinned 
by taking off all knotty, wormy or otherwise inferior fruit, and 
all clusters were thinned to one fruit. It took four hours to 
do the thinning and four for picking, making altogether eight 
hours. It took five hours to pick the tree that was not thinned. 
The marketable fruit graded as follows: 

First Method— -Yikld per Tree. 



TbinDed 

Not thinned. 



Per cent. No. 1. 



70.3 
60.5 



Per cent. No. 2. 



29.7 
39 5 



Total bushels 
marketable. 



27.75 
32,25 



From this we see that while the tree which had its fruit 
thinned gave 16 per cent, less fruit than the unthinned tree, 
10 per cent, more of it ranked No. 1, so that it really yielded as 
many bushels of No. 1 fruit as did the unthinned tree, without 
carrying so heavy a burden of inferior fruit. There were about 
three times as many culls where the fruit was not thinned as 
there were where it was thinned. The thinned fruit was higher 
colored and more attractive in appearance than that from the 
trees which were not thinned. 

Much better results followed the second method, as will now be 
shown. 
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Second Method. Six Baldwin and six Rhode Island Greening 
trees were selected for this experiment. Three of each kind were 
thinned, the others were not. All inferior fruit was taken out 
and the rest of the apples thinned to at least four inches apart. 
The following statement shows the average yield of marketable 
fruit per tree and the per cent, of it which graded No. 1 or No. 2, 
as the case may be. 

Second Mbtiiop— Averagk Yield Per Tkek. 





Per cent 
No. 1. 


Per cent. 
No. 2. 


Bushels 
marketable. 


Baldwin: 
TbJDDed 


80.7 
59. 

88. 
78.5 


19.3 

41. 

• 

12. 
21.5 


20.7 


Not thinned ....... .- 


26.1 


R. I. Greening : 
Thinned 


16.7 


Not thinned 


15.8 







With this method Baldwin thinned gave 26 per cent, less mar- 
ketable fruit, but 22 per cent, more of it graded No. 1 than did 
the fruit from the unthinned Baldwin. The unthinned trees gave 
about three times as many culls as did the thinned trees. That 
is to say, although the unthinned trees carried over a fourth 
more fruit they actually yielded one and one-quarter bushels less 
No. 1 fruit per tree than did the thinned trees. With the thinned 
Greenings even a larger proportion of the marketable fruit 
graded No. 1, and they actually yielded two and one-third bushels 
more No. 1 fruit than did the unthinned Greenings. These re- 
sults are interesting because they show that the total amount of 
marketable fruit per tree was larger where the Greenings were 
thinned than it was where they were not thinned. The Greenings 
were so heavily loaded with fruit the previous year that it was 
necessary to prop the branches so that in 1896 they set only a 
fairly good crop and did not need thinning nearly so much as 
did the Baldwins, which were overburdened with fruit. The 
consequence was that the Greening fruit was very fine and espe- 
cially so where it had been thinned. 
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Third Method. Two Hubbardston trees were selected for the 
third test; one was thinned, the other was not. Besides removing 
all inferior fruit it was thinned so that the apples were at least 
six inches apart. The marketable fruit graded as follows: 

Third Mkthod— Yield Pkr Tree. 





Per cent. 
No. 1. 


Per cent. 
No. 8. 


Bushels 
marketable. 


Thinned 


71.4 
54,3 


28.6 
45.7 


21. 


Not thinned ' 


26.3 







The thinned tree gave 25 per cent, less marketable fruit, but 
about 17 per cent, more of it graded No. 1 than did the fruit 
from the unthinned tree. The unthinned tree gave about three 
times as many culls as did the thinned tree. The superior color 
of the thinned fruit was especially noticeable in this experiment. 
After the fruit had been picked and piled under the trees, the pile 
of thinned fruit could be distinguished from a distance by its 
higher color. 

In all these tests the drops were fewer and considerably better 
where the fruit was thinned^ and all grades of the fruit were 
higher colored and clearly superior to fruit of the same grade 
from the unthinned trees. The first grade included no apples less 
than two and a-half inches in diameter. The proportion of apples 
in the No. 2 grade, which measured almost two and a-half inches, 
was a great deal larger where the fruit was thinned, so that the 
No. 2 grade from trees which had been thinned was much super- 
ior to the No. 2 grade of the unthinned trees. Mr. Wilson esti- 
mates that the fruit fi-om the trees which were thinned would 
generally bring 10 per cent, to 15 per cent, more in market than 
the same grade from the trees which were not thinned. 

The thinning and picking of the fruit where the trees were 
thinned took about twice as much time as was reciuired for pick- 
ing the fruit where no thinning was done. Probably less timr- 
than this would usually be required, because the Baldwins had a 
very heavy crop and required a good deal of thinning, and for the 
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sake of more accurate results in the experiments the thinning 
was done more thoroughly and more carefully than would be the 
case in ordinary practice. 

According to these results the second method of thinning is 
enough superior to the first to more than pay for the extra work 
involyed. 

From the data now at hand the second and third methods 
c annot well be compared. It is also too early to say much about 
the effect which the thinning may have had on the development 
of fruit buds for next season's crop. 

In view of the fact that the markets were so glutted with 
apples from the crop of 1896 that in many instances the prices 
which the growers realized did not cover the cost of packages 
and the labor of picking, packing and handling the fruit, the 
€iuestion arises whether it would not have been good economy to 
have decreased the total yield of marketable apples one-fourth 
by thinning the fruit in June. The experiments which have just 
been discussed show that this might have been done so as to 
decrease the yield of seconds and culls, yet increase the total 
amount of No. 1 fruit, making the fruit altogether of a better 
grade. With the markets relieved of a great amount of inferior 
fruit better prices could reasonably be expected and the remain 
ing fruit superior in appearance would have strengthened the 
good reputation of New York apples in both home and foreign 
markets. The overburdened trees relieved of an excessive crop 
in such a favorable season as 1896 might be expected to provide* 
the extra nourishment necessary to the production of fruit buds 
for the following season. 
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POPULAR ACCOUNT OP AN EFFORT TO CONTROL PLUM 

LEAP-SPOT. 

May be controlled by spraying with Bordeaux Mixture. — Plan of In- 
yeBtigattions of 1895-6. — Ck>urse of treatment recommended. — Black knot 
and fruit rot cliecked somewhat by this treatment. 

The leaves of plum trees are liable to injury from what is 
commonly known as the "leaf spot" or "shot hole" disease. 
It will be explained more fully later that this disease is caused 
by a fungus* which attacks all kinds of cultivated plums, in- 
cluding native and Japanese sorts, and also cherries and some 
other kinds of stone fruits. In years past it has caused con- 
siderable injury and sometimes serious loss in the plum and 
cherry orchards of this state. The disease as it appears on 
cherry leaves is illustrated in plate XXIX. 

Investigations which have been made at experiment stations 
within recent years have shown that it may be prevented by 
thorough spraying with Bordeaux mixture,f and the results of 
these experiments are abundantly confirmed by the practical 
experience of many fruit growers. 

Plan of Experiments in 1895. 

In recent years, in one of the extensive plum orchards of T. 
O. Maxwell & Bros., of Geneva, eau celeste soap mixture has 
been used with very good results for checking the spread of the 

* Cylindroipitrium Padi^ Karsten. 

tThAxtor, Rowland. Rep. Omn. Sta. 1889: 176. 1890: 102. 

Green, W. J. The Sbot-hole Funpis of the Plum. Bull. Ohio Exp. St* 1891. II, 4 : 216. 

Fairchild, D. G. Plum Leaf Bli|;bt. Bull. F. S. Div. Vejj. Path. 1894, 6: 39-40. Jour. Mvc 
7 : 253-256 pi. 2., Rep. N. Y. State Exp. Sta. 1892, 11 : 659-663. Treatment of Plnm Leaf Blight 
in Nursery. Bull. U. S. Dir. Veg. Path. 1892, 3 : 63-64. 

Beach, S. A. Preventing Leaf Blight of Plum and Cherry Nursery Stock. Rep. K. Y. 
8Ute Exp. sta. 1898: 688-698. Bull. N. Y. State Exp. SU. 72. 
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leaf-spot late in summer.* For this reason it seemed desirable 
to compare the Bordeaux mixture with the eau celeste soap 
mixture as a remedy for this disease. Previous comparisons 
of these two fungicides have usually resulted in favor of the Bor- 
deaux mixture when considered with reference either to its 
effectiveness against the spread jof fungi or to its effect on the 
health of foliage. Were eau celeste as good a fungicide as Bor- 
deaux mixture it would be more desirable because it contains no 
heavy sediment, does not need to be agitated and is easier to ap- 
ply than is Bordeaux mixture. 

In 1895 a comparison of these two mixtures was made by the 
Station Horticulturist to see which is preferable for fighting 
the leaf-spot. Two other questions pertaining to the treatment 
of the le€if-spot were also investigated, namely: 

What is the least number of sprayings by which this disease 
may be kept under control? 

At what time should these sprayings be made in order to do 
the most good? 

An account of these investigations was published in Bulletin 
98, a portion of which is included in this report. 

Plan of Experiments in 1896. 

In 1896 the investigations as to the least number of sprayings 
that are desirable and the best time for making them was con- 

* The following: is the history of the use of eau celeste in the plum orchard above referred to 
as Ki?eii by tho manager, Mr. C. K. Scoon : 

In the summer of 1892 the foliage bagan dropping from a block of Bavay's Green Gage to an 
alarming extent. The trees had been sprayed twice in the spring with Bordeaux mixture 
although not so thoroughly as they should hare been. At the suggestion of Mr. B. G. Fairchild 
an eau oeleste soap mixture was tried to see if it would check the trouble. Three applications 
were made, at intervals of about tt*u duys, beginning the last of July and extending into 
August. Tho immediate result was that the spread of tlie disease seemed to be checked. The 
most marked result was apparent in ihe fall, when the untreated trees dropped uejirly all of 
their foliage before the fruit was picked while (he sprayed trees retained their leaves till late in 
the seasen. The following winter was quits severe on plums and many trees were injured. 
Those trees which had been sprayed and held their leaves late in the fall were injured less than 
those trees which were not sprayed and which lost their leaves eatlicr. 

In 1803 the trees were sprayed in the spring with Bordeaux mixture more thoronghly than 
they had been in the previous year. Two applications of the eau celeste were made, one the 
latter part of July the otbsr in August. The contrast between the treated and untreated trees 
was not so great as in the previous year, as the untreated trees held their foliage well, but in 
the ftll ii was noticed that the treated trees held their foliage longer than the untreated. 

In 1804 a block of Italian Prune was given treatment similar to that which the Bavay's Green 
Gage received in 1893 and with similar results. 

IS 
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tinued, but the comparison of the Bordeaux mixture with the 
eau celeste soap mixture was dropped, for the results obtained 
in 1895 showed clearly that the eau celeste is inferior at least 
for treatments that are given before mid-summer. Neither in 
1895 nor in 1896 did the leaf-spot show enough injury before 
the last of August to permit of a comparison of the Bordeaux 
mixture with the eau celeste for August treatment. 

The courses of treatment with Bordeaux mixture before mid- 
summer which were tried in 1896 resulted in marked benefit, 
especially to Italian Prune, and to a large extent confirmed the 
results of the work in 1895. 

Strbngth of Bordeaux Mixturb Used. 

In these experiments a comparatively weak Bordeaux mixture 
was used, namely, the 1 to 11 formula, for it had previously been 
shown that the plum leaf-spot may be controlled by using the 
mixture at this strength.* This formula again proved satis- 
factory, and it is confidently recommended for use in treating 
the leaf-spot. In view of these investigations the following line 
of treatment is advocated for bearing orchards: 

Course op Treatment Bbgommended for Plum Leap-spot. 

Apply Bordeaux mixture, 1 to 11 formula, as follows: 

1. About May 25 or within ten days after the blossoms have 
fallen. 

2. About June 15 or three weeks after the first treatment. 

3. About four weeks after the second treatment. 

Spraying before the blossoms open to prevent leaf-spot has not 
proved superior to the course of treatment above given. 

If only two treatments can be given let them be made about 
May 25 and June 17, but better results will usually follow the 
three treatments above recommended. 

We have not yet seen the leaf-spot become serious in August 
after a course of treatment like that just recommended. Should 

•Groen, W.J. Ball. Ohio Eip. Stu. IHll; .MO. Una.-b. S. A. Kep. N. Y. State Bxp. 8U. 
1893: 688-693. 



Digitized by 



Google 



New York Agricultural Experiment Station. 387 

it do so it would probably be best to apply eau celeste mixture, 
because it would be less apt to spot the fruit thau would tlie 
Bordeaux mixture. This is suggested for trial but not positively 
recommended, as we have not yet had an opportunity to compare 
the two mixtures for August treatment. 

Remember that thorough spraying is essential to success. This 
has been advocated over and over again in former bulletins and 
reports of this Station, and yet probably nine-tenths of the read- 
ers who have undertaken to spray their orchards fail to secure 
the best results because the work is not done thoroughly. It is 
not necessary to drench the trees, but the aim should be to com- 
pletely cover every leaf with fine mist-like particles of the spray. 
To do this it is necessary to have a powerful pump and good 
nozzles. For a more complete discussion of spraying apparatus 
and methods of spraying, the reader is referred to Bulletin 74 or 
the 1894 annual report of this Station. 

A remarkable instance of the practical benefits of protecting 
the foliage of bearing plum trees from the attacks of fungous 
diseases is seen in the case of the Italian Prune trees which were 
treated in 1896, as explained on subsequent pages. In this in- 
stance the treatment resulted in an average increase per tree of 
twenty-four and one-half pounds of marketable fruit at an esti- 
mated cost of less than one cent per pound.. 

Bordeaux Mixture as a Preventive of Black Knot and 

Fruit Rot. 

The treatment of plum trees with Bordeaux mixture for leaf- 
spot appeared in Dr. Thaxter's experiments to check the plum 
black knot, as it did also in a later experiment by Lodeman.* 

In treating peaches for the fungus which causes the ripe rot of 
the fruit and the blight of the blossoms, Chesterf has found that 
four sprayings with Bordeaux mixture, 1 to 7^ formula, reduced 
the rot to about one-third of what it was on unsprayed trees. He 
found that with two sprayings there was about twice as much 

* Ln.leiuin, R. G. Spravini( for black-knot upon cherries and plums. Garden aud Forest. 7 
508. 
t Oldster P D. Bull. Del. Station 29; 11. 
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rot as with four sprayings, and that four sprayings gave about as 
good results as did six sprayings. Two of the four sprayings 
were made before the blossoms opened; the third was made two 
weeks after the date of full bloom and the fourth was made 
twelve days after the third. 

The same fungus which causes the fruit rot of peaches also 
causes the ripe rot of plums and in some instances attacks the 
blossoms, giving them a blighted appearance. Figure 7 illus- 
trates the appearance of fruit attacked by the fruit rot fungus. 
It is gratifying to learn that Bordeaux mixture checks to some 
extent the spread of this disease, although as Dr. Thaxter has 
observed in the citation given above, it is not always effective 
in preventing its ravages. 

From these observations we conclude that the treatment which 
has been advocated above as a preventive of plum leaf -spot may 
also be expected to show some beneficial results in lessening the 
prevalence of fruit rot and black knot in the treated orchards. 
Nevertheless, it is not expected that spraying will ever do away 
with the necessity of cutting off and burning the knots to prevent 
the spread of plum black knot, and it will still be advisable to 
remove and burn or bury the rotted and mummified fruit before 
the blossoms open the following spring for the purpose of check- 
ing the spread of the fruit rot fungus. In case there is reason 
to fear an attack of the fruit rot fungus on the blossoms spray 
thoroughly with Bordeaux mixture before the blossoms open, and 
follow with the line of treatment advocated above for leaf -spot. 

NATURE OF THE PLUM LEAF-SPOT. EXPERIMENTS IN 

TREATING IT. 

Appearance of the disease. Its destructive character. Details of. ex- 
periments in controlling It. Work of 1895. Work of 188d, Course of 
treatment now recommended. Remarkable Increase In yield of Italian 
Prune as a result of the spraying. 

On the preceding pages are given the objects of the experi- 
ments in treating the plum leaf-spot disease which were tried in 
1895 and 1896, and a line of treatment is recommended for or- 
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chards which is based on the results of those experiments. The 
reader who cares to follow the subject further will find on the 
following pages an account of the nature and appearance of the 
disease and a somewhat detailed statement of the plans of the 
experiments and the results which they brought forth. 

It has already been stated that the plum leaf-spot is due to 
a fungus, CyUndrosporium Padi, Karsten, which attacks all kinds 
of cultivated plums, including the native and Japanese sorts; 
also cherries and some other kinds of stone fruits. It is quite 
widely distributed in Europe and America. 

Appbaranoe. 

In the plum orchard it makes its appearance soon after the 
first leaves are full grown. The leaves begin to show little dis- 
colored spots, at first about a sixteenth of an inch in diameter, 
with margins often tinged with purple or red. As the disease 
progresses the spots enlarge till they are an eighth of an inch 
or more across. Larger spots may be formed by the coalescing 
of several small ones. The spots soon become dark brown with 
a pale center. The tissues wither, and frequently breaking away 
from the healthy portion of the leaf which surrounds them, they 
drop out and leave circular holes in the leaf, as illustrated in 
plate XXIX, which is reproduced from a photograph of diseased 
leaves. The holes thus formed are often as clean cut and clearly 
defined as though they had been made with shot, and on account 
of this characteristic the disease is sometimes called the shot- 
hole disease. Inasmuch as another disease which attacks apri- 
cots, almonds and other stone fruits is popularly known, especi- 
ally in California, as the shot-hole disease, it is better to desig- 
nate the trouble which we are discussing as the leaf-spot dis- 
ease of plum and cherry. The holes which are formed in the 
leaves by this disease are not always circular in form, but when 
several spots coalesce into one, or when the disease finds ex- 
tremely favorable conditions for rapid development, large 
patches, iwegular in shape, may drop from the leaf, giving the 
foliage a ragged or worm-eaten appearance. 
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Injurious Effects. 

The infested leaves frequently turn yellow and drop prema- 
turely, so that it is not uncommon in August to see a large pro- 
portion of the new growth leafless, or in ease of very severe 
attacks the tree may lose nearly all of its foliage before Sep- 
tember. Without the help of the foliage it is unable to properly 
ripen its wood, and in such instances, especially when it has 
borne a heavy crop of fruit, it goes into the winter in an enfeebled 
condition and is liable to be severely injured or even killed by 
the winter. The leaves may begin to drop to a considerable 
extent as early as July, but usually the loss from dropping is 
not serious before August or September. 

The disease frequently checks the growth of plum and cherry 
nursery stock so much that it is difficult to bud them in August. 
It also interferes with the growth of the budded trees. See An- 
nual Report of this Station, 1893, 688-693. 

The nature of the leaf-spot is such that the disease may pass 
unnoticed or attract little attention unless it causes the leaves to 
drop badly. Should the loss of foliage not exceed five or ten per 
cent, a person unacquainted with the disease would be apt to 
think that the few leaves which dropped from time to time did so 
as a result of natural process of ripening rather than because 
they were attacked by the leaf-spot fungus, and failing to realize 
the danger of serious loss from this trouble he would take no 
precautions to prevent the progress Of the disease. 

Many fruit-growers do not realize as they should how essential 
healthy foliage is to the vigor, longevity and productiveness of 
trees. It is too often the case that a loss of five or ten per cent, 
of the foliage causes little anxiety, yet this means a loss of five or 
ten per cent, in the productive power of the tree. It is in the 
leaves, or other green portions of the plant, that the compounds 
are formed which are used to sustain life, to support new growth 
of wood,foliage or fruit, and to develop the fruit buds for another 
crop. The roots gather crude food materials from the soil, other 
material is supplied by air, and then with the help of sun-heat 
and sunlight, in the green portions of the plant, these are formed 
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into starch, sugar or other compounds which the plant may 
either appropriate for immediate needs or store away for future 
use. The leaves may properly be called the food factory of the 
tree. Is it not wisdom to protect this factory, so far as prac- 
ticable, from all attacks of insects or diseases, that it may do its 
work perfectly, and so enable the tree to yield an abundance of 
fruit of the highest possible excellence? 

Experiments of 1895. 

Ohjecis. — ^The objects of the experiments of 1895 in preventing 
plum leaf -blight were to learn : 

(1) The comparative value of Bordeaux mixture and eau celeste 
soap mixture for this purpose; , 

(2) What is the fewest number of treatments necessary for 
controlling this disease; 

(3) When is the best time for making the treatments. • 
Messrs. T. C. Maxwell & Bros, kindly offered one of their plum 

orchards, near Geneva, N. Y., for the use of the Station in these 
experiments, and it is a pleasure to acknowledge their co5pera- 
tion and uniform courtesy. 

Plan of Experiments. — A block of 567 trees was selected for this 
purpose. The varieties included in this block were Italian 
Prune, Guii, Lombard, Purple Egg and Bavay's Green Gage, 
familiarly known here as Reine Claude. One-third of the trees 
of each variety were treated with Bordeaux mixture, as explained 
hereafter, one-third were similarly treated with eau celeste soap 
mixture and one-third were left untreated for comparison. 

The experiments were planned so that with each of these varie- 
ties the trees that were sprayed with the Bordeaux mixture may 
be compared with others of the same variety that were sprayed 
with the eau celeste, and also with others of the same variety 
that were left unsprayed. The accompanying plan shows the 
location of the varieties with respect to each other and indicates 
the treatment of each section. 

This plan included three series of treatments arranged so that 
early and later treatments might be compared with each other. 
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PLATE XXV. 



Unsprayed Plum Trees defoliated by Leaf-spot. 
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PLATE XXVII. 



Italian Prunes Treated with Bordeaux Mixture. 
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PLATE XXVIII. 



Italian Prune Sprayed with Eau Celeste. 
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Series 1 consisted of three sprayings. The first spraying 
was made May 1, when the buds were breaking; the second was 
made May 17, just after blossoming, and the third was made 
June 1. 

Si'iies 2, consisting also of three sprayings, was begun May 
iV, just after blossoming; the second spraying was made June 
1, and the third, June 15. 

Series 3. It was proposed to make three sprayings in the third 
series, one about June 15, the second about July 15 and the 
third about August 15. The first spraying was made June 15, 
using Bordeaux mixture and eau celeste according to the original 
plan. The second was made July 16 with the Bordeaux mixture, 
but on account of the injury which had followed the use of the 
eau celeste soap mixture it was applied at this time to three 
trees of the Bavay's Green Gage only. The proposed third 
spraying was not given either with Bordeaux mixture or with 
the eau celeste soap mixture, on account of the generally healthy 
condition of the foliage in mid-summer. 

Formulw. — The eau celeste 9oap mixture which was used in these 
experiments was made according to the formula followed by Mr. 
Scoon in previous years. One pound of copper sulphate was 
dissolved in water and diluted to about forty gallons. A quart 
of 26° ammonia was then added and a pound of whale-oil soap 
dissolved in water. The whole mixture was then diluted to fifty 
gallons. This formula calls for an excess of ammonia. 

The Bordeaux mixture was made by dissolving one pound of 
copper sulphate in about eight gallons of water. Fresh slaked 
lime was then diluted with water and added in excess of the 
amount called for by the potassium ferro-cyanide test. The 
whole mixture was then diluted to eleven gallons. 

Results. — The leaf-spot disease was not so abundant in this 
orchard in 1895 as it had been in some previous years, so that 
with some of the varieties the effects of the treatment were not 
so pronounced as they undoubtedly would have been had the 
disease been more prevalent. The Italian Prunes suffered most, 
and so the experiments with this variety are selected to show 
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the comparative merits of the different treatments. Plate XXV, 
reproduced from a photograph made September 28, 1895, shows 
in the foreground an unsprayed Guii tree, still holding a consid- 
erable amount of its foliage. Immediately behind it, in the 
same row, are seen some unsprayed Italian Prune trees which 
are nearly leafless. This picture illustrates well the general 
difference between unsprayed trees of these two varieties on 
that date. The leafless condition of unsprayed Italian Prunes 
is still better shown in plate XXVI, which is also reproduced 
from a photograph taken September 28, 1895. These trees had 
gradually lost their foliage from the attacks of the leaf-spot 
disease. A very careful estimate of the injury or loss of foliage 
from all causes, which was made September 28, gave the follow- 
ing results: 

Series 1. Treated ( Bordeaux mixture 24 per cent, injury or loss 

May 1, May 17 < Eau celeste aoap mixture 66 per cent, injury or Iosh 

:ind Jni.e 1 ( No treatTnent 95 per cent, injmy or lo^s 

S«!io8 2. Treated ( Bordeaux mixture 10 per cent, injniy or loss 

May 17, June 1 < Eau celeste soap mixture 73 per cent, injury or loss 

and June 15. ( No treatment 78 per cent, injury or loss 

It appears from this table that much better results were se- 
cured with the Bordeaux mixture than with the eau celeste soap 
mixture. This is well illustrated by comparing plate XXVII 
with ]»Ia(es XXVI and XXVIII. Plate XXVII is from a photo- 
grajili of Italian Prunes which were included in Series 2, and 
sprayed with Bordeaux mixture May 17, June 1 and June 15. 
Plate XXVIII is from a photograph of corresponding Italian 
Prunes which were sprayed on the same dates with the eau 
celeste soap mixture. Plate XXVI is from a photograph of cor- 
responding Italian Prune trees which were not sprayed at all. 
All photographs were taken September 28, 1895. 

Bdst Time for Treatment. 

As before stated, one of the objects of the investigations in 
1895 was to discover the fewest number of treatments that will 
be necessary for controlling the disease and the best time for 
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making the applications. The results of the treatment with 
Bordeaux mixture, according to the plan previously explained, 
throw some light on these questions. 

It will be remembered that three series of treatments were 
made. In Series 1 the first spraying was given May 17, when 
the buds were breaking; the second was given just after the trees 
had gone out of blossom; the third was given June 1. In Series 
2 the first spraying was made May 17, the second was made 
June 1 and the third was made June 15. In Series 3 the first 
treatment was made June 15, the second was made July 16. 
The estimate of the amount of loss or injury to the foliage from 
all causes, which was made September 28, gave the following 
results: 

Series 1. Treated May 1, ( Bordeaux mixture 24 per cent. injniTor Iobs 

May 17 and June 1. ( No treatment 95 per cent, injury or lose 

Si'iies 2. Treated May 17, J Bordeaux mixtnre 10 per cent, injuiy or loss 

June 1 and June 15. ( No treatment 78 per cent, injury or lose 

Series 3. Treated June 15 J Bordeaux mixtnre 41 per cent, injury or loss 

and July 16. ( No treatment 96 per cent, injury or Iom 

Judging from these results it is not best to make the first treat- 
ment later than the first of June. Arthur* has shown that the 
leaf-spot fungus lives over winter in the infested leaves, and that 
the spores of the mature form of the fungus begin to ripen about 
the first of June. In the above experiments the best results 
were secured wlieii tlio folia^^o wa^ covered with Bordeaux mix- 
ture before the time when these spores are said to ripen, that 
is to say, before June 1. This confirms the results secured b}' 
Thaxter. f 

* Arthar. J. C. Plum Leaf Fungne. Rep. N. T. State Exp. Sta. 1887. 6: 347-350. f. 2. 

t Thaxter, Roland. Rep. Conn. Sta. 1889: 176. 1890: 102. 

.Dr. Thaxter reports an experiment In 1889 Jn which two Lombard trees were sprayed with 
Bordeaux mixtnre. 1-3^ formnia, May 22, June 14 and July 16. A third tree was left nnsprayed 
for comparison. The two aprajed trees held their foliage intact np to severe frost in October, 
Showed hardly any blaok-knot and matured a fair amount of fruit. Tlie untreated tree was 
leafless in A ngnst, matured no fruit and w.is badly infested with black knot "The mixture 
did not adhere to the fruit to any extent, wliich may account for the fact that the fruit rot was 
not more effectually controlled." 

In 1890 similar application was made to several large plum trees, thereby preeenring their 
foliage intact. In another place Bordeaux mixture was applied to plums and cherries with simi- 
lar .results while a few untreated trees lost their foliage in July. 
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Experiments of 1896. 

Objects. — The experiments in 1890 were a continuation in part 
of the work of 1895; the objects were to learn: 

(1) What is the fewest number of treatments necessary for 
controlling plum leaf-spot; 

(2) When is the best time for making the treatment. 

The comparison of Bordeaux mixture with eau celeste soap 
mixture was not continued in 1896 because the work of 1895 
clearly showed the inferiority of the eau celeste, at least for 
treatments that are given before mid-summer. Neither in 1895 
nor in 1896 did the leaf-spot do enough injury before the last 
of August to permit of a satisfactory test of August treatment. 

Through the kindness of T. C. Maxwell & Bros., a block of 
trees adjacent to those which were used in the experiments of 
1895 was used for these experiments. The block contained 168 
trees, 72 Italian Prune, 48 Guii and 48 Lombard. 

Plan of Experiments, — Four series of treatments were given 
in 1896. 

Series 1. Sprayed Italian Prune, Guii and Lombard May 14, 
June 3 and June 17. 

Series 2. Sprayed Italian Prune, Guii and Lombard May 25 
and June 24. 

Series 3. Sprayed Italian Prune and Lombard May 25, June 
17 and July 14. 

Series 4. Sprayed Guii May 25 and June 17. 

In all cases Bordeaux mixture was used. It was made accord- 
ing to the 1 to 11 formula, as described on p. 393. The accom- 
panying plan shows the relative position of sprayed and un- 
sprayed trees of the dilTerent series. The numbers of the rows 
correspond to those of the block of trees which was used in the 
1895 experiments, see page 392. 

In the accompanying plan the letter " o " indicates the location 
of untreated trees and the letter " s " indicates the location of 
the sprayed trees. 
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The first treatment of the season was given to Series 1 May 14, 
soon after the blossoms had fallen. 

In Series 3 Italian Prune and Lombard were sprayed as late 
as July 14. It was thought safe to do this for they are medium 
late varieties, but Guii, see Series 4, was not sprayed as late as 
this because it is an early variety and this treatment would come 
too near the time when it ripens its fruit. 

Results, — ^Through the early part of the season the unsprayed 
trees showed but little of the leaf-spot, but as the season ad- 
vanced the effects of the disease became more noticeable, especi- 
ally on Italian Prune. The treated trees of this variety showed 
slightly more injury in Series 2 than in either Series 1 or 3, but 
in all three series they were far superior to the untreated trees. 
As early as August 12 the ground under many of the unsprayed 
Italian Prune trees was thickly strewn with fallen leaves, and 
in consequence of this loss of foliage the fruit was ripening 
prematurely and dropping. The unsprayed Guii trees at this 
time showed some loss of foliage, but the unsprayed Lombards 
were in nearly as good condition as the sprayed trees. 

A careful estimate of the amount of loss or injury of foliage 
of the trees under experiment was made October 3, from which 
the following summary is derived: 
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It was shown in the investigations of 1895 that the first treat- 
ment should be made before the first of June, see p. 395. 

The effort to control the disease with two treatments would 
probably have been more successful in 1895 had the first treat- 
ment been given before June 1 instead of waiting until June 15. 

In trying to control the disease by two treatments in 1896, 
see Series 2 and Series 4, it appears that on the whole this plan 
is not as effective as where three treatments were given, yet ex- 
cellent resulfs were secured. In seasons when the general con- 
edition of the foliage is as good as it was in. 1895 and 1896 it 
would hardly pay to make three sprayings for the leaf-spot in 
commercial orchards, but till the plan of making but two treat- 
ments has stood the test of a season when the leaf -spot is unusu- 
ally abundant, it is hardly safe to recommend it as suflficitot for 
all seasons. 

In view of the results of the investigations of 1895-6, the fol- 
lowing line of treatment is confidently recommended instead of 
that which was suggested on page 14 of Bulletin 98. 

Course of treatment recommended for plum leaf-spot. — When but 
two treatments are to be made during the season, let the first 
be given about May 25, or about ten days after the trees b^ve 
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gone out of bloom, and let the second be given about three weeks 
later. Better results may be expected from the following 
course of treatment, which is the one now recommended by this 
Station: 

1. First treatment about May 25, or about ten days after the 
blossoms have fallen. 

2. Second treatment about June 15, or three weeks after the 
first. 

3. Third treatment about four weeks after the second. 

A comparison of the different series of treatments which were 
made in 1895, see page 395, shows that when only three treat- 
ments are given it is better to make the first treatment after, 
rather than before, the blossoms open. 

YiBLD OP Fruit Ingrbasbd by Spraying for thb Plum Lbaf- 

Spot. 

Aside from the results bearing directly on the questions under 
investigation in 1895 and 1896, the experiments in treating plums 
for the leaf-spot brought out some very important and definite 
information as to the influence of such treatment on the yield 
of trees which are subject to the attacks of this disease. It has 
already been said that the injury from the leaf-spot was especi- 
ally severe on the Italian Prune, sometimes called Fellemburg, a 
variety which usually begins to ripen here the first week of Sep- 
tember. Of the trees of Italian Prune which were under experi- 
ment in 1396, see page 397, 48 were sprayed and 24 were left 
unsprayed. As early as August 12 the ground under many of 
the unsprayed trees was thickly strewn with fallen leaves, and 
consequently the fruit was ripening and dropping prematurely, 
while under the sprayed trees but very little fallen leaves or 
fruit was to be seen. The amount of fallen leaves and fruit 
was so much greater under the unsprayed trees that by look- 
ing at the ground under them one could easily tell which trees 
had not been sprayed. 

Because the treated trees held their foliage much better, their 
fruit ripened later, and on the whole averaged larger than the 
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fruit on the unsprayed trees. Eemembering that the later fruit 
as a rule brings better prices, it is at once apparent that the 
increased yield does not in this case fully represent the increase 
in receipts from sprayed as compared with unsprayed trees. 
The following is a statement of the picked fruit, drops and waste 
from these trees and the date of picking. The yield is measured 
both by 9-pound baskets and by pounds, except for the waste. 

Yield of Plums from Sprayed and Unsprayed Treks. 
48 Sprayed lYees. 



DATE. 
I 



Grade. 



September 1 i Picked.. 

September 24 ' Picked .. 

I Drops . . . 

I Waste .., 

24 Unsprayed Trees. 

August 25 I Pickt'd . . 

September 12 Picked .. 

I Drops... 
WaBte .. 







AreniK© 


BnBket«. 


Pounds. 


pounds per 




3,374 


basket. 


369 


9.14 


48 


436 


9.08 


17 


181 
110 


10.65 


104 


897 


8.63 


36 


427 


11.86 


12 


84 
290 


7.00 



The amount and charac^ter of the average yield per tree is as 
follows: 

Average Yield Per Tree. 



SrHAYRD. 



Noi Sprayed. 



Baskets Pounds, Per cent. i Baskets. Pounds. I Percent. 



J- 



Pickedfrnit ' 8.69 79.38 , 93 5.83 j 55.17 78 

Drops 0.3r> 3.77 4 0.50 ; 3.50 , 5 

Waste ! ... 2.29 3 .... 12.08 17 

Total marketable 9.04 83.15 97 6.33 158.67 83 



From these records it appears that where the trees were 
sprayed, the average yield per tree of picked fruit was increased 
44 per cent., the marketable drops increased 8 per cent, and the 
waste decreased 81 per cent. The total yield of marketable 
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fruit as recorded in pounds was 45 per cent, greater where the 
trees were sprayed than where they were not sprayed. 

The extra cost of picking, packing and hauling to market 
would be, in this case, 13 cents. With the apparatus used 
by Messrs. Maxwell & Bros. i)ie cost of spraying would be 
8 cents per tree, counting the appli(fations which were ac- 
tually made, i. e., two applications for sixteen trees and three 
applications for thirty-two trees. Thus the extra expense 
of securing and putting on the market an increased yield 
per tree of 24.48 pounds of fruit was only 21 cents. So 
it appears that spraying for leaf-spot in this instance secured 
an average increase of 24J pounds of marketable fruit per tree 
at a cost of less than one cent per pound. 
26 
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IV. PREVENTION OF FUNGOUS DISEASES IN 
CHERKY ORCHARDS. 



S. A. BBACH. 



Leaf -spot. — P'rult rot— Object of spraying.— Tests of 1895. — Fruit rot 
checked. — Foliage injured. — Teste of 1896. — Foliage not injured. — Spmy 
mixture shows on the ripened fruit. — No definite line of treatment as yet 
adopted. 

Leaf-Spot. 

The f ungoB which causes the leaf -spot on plum also does great 
damage to the foliage of cherry trees in nursery and in orchard. 
It frequently happens that cherry nursery stock loses so much 
of its foliage from the leaf-spot that the growth of the trees is 
checked and budding operations are seriously interfered with. 
In the orchard the loss of foliage, as has already been explained 
in speaking of the plum leaf-spot, lessens the power of producing 
good fruit, of forming fruit buds for the next season and of prop- 
erly ripening the new growth before winter. The disease makes 
its first appearance and afterwards develops in a manner quite 
similar to that described for plums, see page 389. Plate XXIX, 
from a photograph, illustrates the appearance of this disease on 
cherry leaves. 

Cherry nursery stock was treated for the leaf-spot at this Sta- 
tion in 1891 and 1892 by Fairchild. He concludes that* it may 
he stated conservatively that Bordeaux mixture, 1 to 10 formula, 
is a specific for this disease, and that it is undoubtedly superior 
to the ammonical solution of copper carbonate for this purpose. 

The treatment of cherry trees of bearing age is reported in 
two or three instances, although in each case but few trees ap- 

♦ Fairchild, D. G. Cherry Leaf Blight, Boll. U. 8. Div. Veg. Pathology 6: 88-89. Report of 
thift Station, 1892, 11: 664-659, pi. 2. 
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pear to have received treatment. Thaxter reports* that by the 
use of Bordeaux mixture, 1 to 3^ formula, some cherry trees 
were protected from the leaf-spot in 1890, while corresponding 
trees which were not so treated lost their foliage in July. The 
time of the applications and their number is not definitely stated. 

Fruit Rot. 

Craig t reports that in 1894 a much weaker Bordeaux mixture 
than that used by Thaxter, namely, a 1 to 12 formula, was used 
against the fruit rot with good results. A Yellow Spanish tree 
sprayed May 1 with Bordeaux mixture and three times after- 
wards with the same mixture, combined with Paris green, 
yielded 90 pounds of sound fruit, while a corresponding un- 
treated tree yielded but 30 pounds. Also, in another orchard, a 
tree was sprayed May 10, May 26 and June 4 with Bordeaux 
mixture and Paris green, using one ounce of Paris green and 
one pound of copper sulphate for each twelve gallons of the 
mixture. July 4 it was sprayed with ammonical solution of 
copper carbonate. This tree yielded 130 pounds of fruit, while 
the corresponding unsprayed tree yielded but 17 pounds. 

Objects of Treatment. 

In spraying cherries it is desirable to prevent the leaf-spot, 
the fruit rot, the mildew of the leaves, and the attacks of the 
curculio, an insect which causes wonny cherries. Some experi- 
ments with cherries, similar to those with plums described on 
page 391, were planned in 1895, to determine if possible the com- 
parative values of Bordeaux mixture and eau celeste soap mix- 
ture as preventives of the fungous troubles just named, but no 
attempt was made in these experiments to prevent the attacks 
of the curculio. 



* Thaxter, Rolrad. Rep. Conn. Sta. 1890: 10?. 

t Craig, John. Report Horticulturiet. Cuoada Dept. Ap*. 1894: 112. 
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expbbimbnts of 1895. 

Messrs. W. D. Barns & Son, Middle Hope, N. Y., kindly offered 
their orchard for the purpose of the experiments and cordially 
cooperated in the work. The details of the work were under 
the immediate supervision of Mr. Paddock, the Assistant Hor- 
ticulturist of this Station. 

One hundred and fourteen trees were set apart for the experi- 
ments. They include three varieties, namely: Reine Hortense, 
Early Richmond and Montmorency. Some of each variety were 
left untreated for the sake of comparing them with treated trees, 
some were sprayed with Bordeaux mixture and some with the 
eau celeste soap mixture. 

Three series of treatments were planned. The treatments of 
the first series were made May 1, May 14 and May 29. The treat- 
ments of the second series were made May 14, May 29 and June 
15. The first and only treatment of the third series was made 
June 15. The buds were well expanded May 1, when the first 
treatment was made, and the blossoms opened about four days 
later. May 10, just after the blossoms had fallen, the second 
spraying was made. 

A careful examination of the trees June 15 showed that up to 
this time very little leaf -spot was present either on sprayed or on 
unsprayed trees. The foliage on trees which had received the 
eau celeste treatment was somewhat spotted, but this was prob- 
ably largely due to the injurious effects of the spray. The un- 
treated foliage and that treated with Bordeaux mixture appeared 
at this time to be perfectly healthy. 

Two weeks later, June 28, Mr. Barns reported that the trees 
in series I, which had received the Bordeaux mixture treatment, 
showed a little injury to the leaves, while worse injury was seen 
on eau celeste treated trees of series II. The trees in series III, 
which had received but one treatment with eau celeste, already 
showed some injury to the leaves. On this account spraying 
was discontinued, so that series III did not receive treatment 
July 15 and August 15, as was first planned. 
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Fruit rot checked. — So far as the frnit rot is concerned rather 
encouraging results were obtained, although comparatively few 
of the trees fruited, and even on unsprayed trees the rot was not 
generally abundant. A careful estimate made when the fruit 
was picked showed some advantage from the treatment. Especi- 
ally in one group of trees the amount of rotted fruit was slight 
while on unsprayed trees of the same variety which stood near, 
from one-twentieth to one-fifth of the fruit rotted. In preventing 
the rot, the eau celeste seemed to be as effective as the Bordeaux 
mixture, but generally it injured the foliage much more than 
Bordeaux mixture did. 

Foliage injured by spraying, — The results of the treatment for 
the leaf -spot in 1895 were not very encouraging, because so much 
of the foliage was injured by the spray. The last spraying was 
made June 15, and from that time till the close of the season the 
unsprayed trees were, generally speaking, in better condition 
than were the trees which had been sprayed. 

As a rule the leaves were hurt much less by the Bordeaux mix- 
ture than by the eau celeste. We were much surprised to find 
an exception to this in the Reine Hortense of series I, where the 
leaves were hurt much more by the Bordeaux mixture than they 
were by the eau celeste. 

Experiments of 1896. 

Because the experiments in 1895 did not give conclusive evi- 
dence on the points under investigation, the work was continued 
the following year. Mr. C. K. Scoon, of Geneva, N. Y., kindly 
otfered his orchard for the use of the Station for this work. 
In view of the injury to the foliage which followed the use of 
the Bordeaux mixture in 1895 it was decided to compare heavy 
and light applications of this mixture in 1896 to see whether 
heavy applications were more apt to do injury than light applica- 
tions of a mixture having the same strength. Further investi- 
gations as to the best time to do the spraying and the least 
number of treatments needed were also planned. One hundred 
and fifty-five trees were included in the experiments; part of 
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them were English Morello and the rest were Montmorency Ordi- 
naire. The only fungicide tried was the Bordeaux mixture of 
the 1 to 11 formula. 

The season was not favorable for the development of the leaf- 
spor, so that the foliage generally kept in healthy condition 
throughout the season of 1896, and but little difference wag seen 
between the foliage of the sprayed trees and that of trees which 
were not sprayed. In October a few of the sprayed trees showed 
more yellow and fallen leaves than did sprayed trees which stood 
near by, but the difference was not sufficient to support any con- 
clusions as to the comparative merits of the different methods of 
treatment. 

FoUage not injured by spraying. — Contrary to the experience of 
1895, the sprayed foliage in 1896 showed no injury from spray- 
ing. The injury which followed the spraying with Bordeaux 
mixture in 1895 appears to be exceptional. It is difficult to find 
any theory which offers a satisfactory explanation for it. The 
tree which was literally drenched with the spray in 1896, to see 
whether heavy spraying would result in injury to the leaves, 
showed no bad results from the heavy spraying, but held its 
foliage in good condition throughout the season. 

Fruit spotted by the spray, — In these experiments the first treat- 
ment was given May 14 soon after the blossoms had fallen. The 
following treatment was given May 25 in one trial, May 29 in 
another and June 3 in another. In all cases when the fruit 
ripened it showed spots of Bordeaux mixture as a result of the 
second spraying, although quite a good deal of rain fell during 
nearly two months which elapsed from May 25 till the fruit 
ripened. 

BUMMART. 

The results of these attempts to control the leaf-spot and other 
fungous diseases on bearing cherry trees by spraying with Bor- 
deaux mixture and eau celeste are summarized below. 

(1) On orchard trees of Montmorency sprayed with Bordeaux 
mixture May 14, May 29 and June 15, 1895, only a slight amount 
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of rot was fonnd, while on adjacent trees of the same variety 
which were not sprayed, from one-twentieth to one-fifth of the 
fruit rotted. 

(2) On orchard trees of Montmorency sprayed June 15, 1895, 
with eau celeste soap mixture, only a slight amount of rot was 
found, while on adjacent unsprayed trees from one-twentieth to 
one-fifth of the fruit rotted. 

(3) From the middle of June, 1895, till the close of the season, 
the unsprayed trees had much more and better foliage than did 
the trees which had been sprayed. 

(4) Generally the injury to the leaves in 1895 was much greater 
on the trees which were sprayed With eau celeste than it was 
on the trees sprayed with Bordeaux mixture, but on one group 
of Reine Hortense the Bordeaux mixture caused the greater 
injury. 

(5) No injury to the leaves resulted from spraying orchard 
trees with Bordeaux mixture in 1896, even when the trees were 
drenched with it. 

(6) Bordeaux mixture applied as late as May 25 is liable to 
show on the fruit when it is ripe and injure its appearance. 

(7) The results of these tests do not give conclusive evidence 
as to the best line of treatment for the leaf-spot on bearing 
cherry trees, so no definite line of treatment is as yet recom- 
mended. 
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REPOET ON INJURY TO FRUIT TREES DURING 
THE WINTER OF 1895-6. 



S. A. BBACSH AND C. P. CLOSE. 



The winter of 1895-96 caused an unusual loss to New York 
fruit-growers by the winter-killing of fruit buds and fruit trees. 
It was especially destructive in those regions where the less 
hardy kinds of fruit, such as plums, quinces, sweet cherries, 
peaches and apricots are grown in commercial orchards. At 
the Geneva Experiment Station the fruit buds of apricots, 
peaches and some of the more tender plungis were killed by the 
cold weather of January 6 and 7, 1896. The cold of February 
17 and 18 was even more severe, the mercury falling as low as 
21^ below zero. This killed the fruit buds of sweet cherries, and, 
with rare exceptions, those of the European and Japanese plums 
which had escaped the previous cold snap uninjured. Pears 
were injured to some extent in wood as well as in fruit buds. 
Native plums and sour cherries were about the only stone fruits 
which carried fruit buds uninjured through the winter and bore 
a crop of fruit the following summer. Soon it became known 
that similar injury to fruit trees had been experienced generally 
throughout the state. As this condition appeared to alfford an 
excellent opportunity for studying the comparative hardiness 
of the different varieties of fruit which are cultivated in New 
York State, the Station Horticulturist undertook to collect in- 
formation in this line by instituting correspondence with locaf 
observers in every part of the state. 

Letters were addressed to every supervisor in the state, ex- 
cept those in cities, asking each one to name some good ob- 
server for his town who would report to the Station the names 
of the varieties of fruit which were grown in the town either 
for home use or for market, and the amount of winter injury 
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sustained by them. Circular letters were addressed to the 
names of correspondents which were thus obtained, one in April 
and another in June, asking for reports from their localities. 
The supervisors and the correspondents whom they named 
showed commendable interest in the work, and the Station is 
under special obligations to them for the information which they 
have kindly furnished. Nearly 700 names of correspondents 
were furnished to the Station, and 442, or nearly two-thirds of 
them responded to the inquiries, an exceptionally large number 
for correspondence of this kind. The following statement shows 
the localities from which replies were received : 



Albany 5 

Alleiirany 19 

Broome 8 

Cattaraugus 8 

Oayuga 16 

Ohantnuqua 21 

Chemung. 8 

Chenango 13 

Clinton 

Columbia 

Cortland 

Delaware. 

Dutchess 

Brie 



Franklin 

Fulton 

Genesee 

Greene 

Hamilton 

Herkimer. 

Jefferson 

Lewis 

Livingston 6 

Madison 8 

Monroe 15 

Montgomery 5 

Niagara 7 

Oneida 15 

Onondaga. 12 



4 
6 
6 
7 
5 
10 
6 
7 
4 
9 
5 
4 
6 
9 
8 



Ontario 11 

Orange 10 

Orleans 5 

Oswego 11 

Otsego 16 

Putnam 1 

Queens. 2 

Rensselaer 9 

Rockland 2 

St. Lawrence 7 

: Saratoga 9 

, Schenectady 1 

Schoharie 6 

; Schuyler 4 

Seneca 9 

'Steuben 10 

' Suffolk G 

iSuUivan 3. 

'• Tioga 5 

Tompkins 6 

Ulster. 6 

Warren 4 

Washington 6 

Wayne 8 

Westchester 6 

Wyoming 7 

Yates 7 

Total 442 
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It appears from this statement that the plan to secure corre- 
spondents from every portion of the state was in a large meas- 
ure successful. As the publication of the entire correspondence 
would make this report too long, an attempt has been made 
to present in the following pages a summary of the information 
which was furnished by the Station's correspondents. We are 
glad to avail ourselves of this opportunity to thank these corre- 
spondents for their kind cooperation in carrying out the plan 
of the inquiry. 

That different sections of the state may be more readily com- 
pared with reference to the reports which have come from them, 
several groups of counties will be considered separately. 

These sections have been set apart with the idea of combining, 
so far as possible, the reports from regions which have a general 
similarity of fruit interests or which offer somewhat similar 
conditions for fruit culture. It is manifestly impossible to do 
this except in a general way, for each of the sections comprises 
a large territory, exhibiting great diversity of soil and consider- 
able differences in the range of temperature and moisture in 
soil and air. On account of nearness to large bodies of water, 
or because they do not have a great elevation above the sea, 
many places furnish especially favorable conditions for fruit 
culture. Possibly other places but a few miles distant, at a 
greater elevation or further removed from the modifying in- 
fluence of bodies of water, may be much less favorably located 
for fruit culture. 

In the various localities of each section there are also found 
a great variety of soils and sub-soils, and a great diversity in 
the combinations of soil and climatic conditions exists, so that 
places which are but a few miles distant from each other may 
differ widely in their adaptability to fruit growing. These things 
should be kept in mind in considering the summarized reports 
which are given on the following pages. 

Description of Sections. 
The different sections may be described as follows: 
Section I. — Northern New York, — ^The region north of Rensse- 
laer county, the Mohawk river to Rome and a line passing from 
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Borne through Pulaski to Lake Ontario. This includes the west- 
ern part of the Lake Champlain valley, the northern part of the 
Mohawk yalley, the northeastern shore of Lake Ontario and 
the southern part of the valley of the St. Lawrence river so 
far as it is included in New York State. Portions of the Cham- 
plain and St. Lawrence valleys have gained a reputation for 
producing apples of high color and excellent flavor. Certain 
varieties, notably the Fameuse, seem to do better there than 
they do in most other sections of the state. It will be remem- 
bered that region contains the Adirondack wilderness, and it 
is not surprising that reports from many of its interior localities 
show that comparatively little attention is given to the culti- 
vation of fruit. In such places wild small fruits and seedling 
apples or' crab apples are depended on chiefly for home-grown 
fruit. One locality in Hamilton county reports that the ther- 
mometer dropped as low as 48^ below zero. Seven other places 
reported lowest temperatures varying from 40° to 46° below 
zero, and the average of the forty-eight reports on lowest tem- 
perature which were received from the northern New York sec- 
tion is nearly 33° below zero (— 32.9°). 

Section II. — Edsiem New York. — ^The region extending south- 
ward from the Mohawk river, from Rome to the Hudson, and 
from the south line of Washington county to the Pishkill moun- 
tains, occupying the lower part of the Mohawk valley and the 
middle section of the Hudson valley. It extends eastward to 
Massachusetts and westward into the Catskills. It includes the 
counties of Schenectady, Albany, Rensselaer, Columbia, Greene 
and Ulster. 

This section contains the famous plum-growing districts of 
the Hudson valley, and produces large quantities of fruit of 
various kinds. In the more favored portions of this territory 
pears, sweet cherries, peaches and plums are gi'own in perfec- 
tion. The lowest temperature reported from this region is 32° 
below zero, which occurred in the northwestern part of Rensse- 
laer county. The average of seventeen reports on lowest tem- 
perature is 21° below zero. 
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Section III, — East Central New York, — The country east of the 
central New York lake region and north of the southern tier 
of counties extending to the northern and eastern groups of 
counties as named under sections I and II. It includes the 
counties of Montgomery, Schoharie, Otsego, those portions of Her- 
kimer ^nd Oneida south of the Mohawk river, Madison, Che- 
nango and Cortland. The reports indicate that no peaches are 
grown in this section, except where a few are grown for home 
use in some of the more favored localities. Fifty-five reports 
on lowest temperature give an average of 29J° below zero. In 
three places the thermometer fell to 40° below zero. 

Section IV. — West Central New York, — ^The region extending 
from the west line of Cortland and Madison counties westward 
to Erie county, and lying between the southern tier of counties 
and the counties which border Lake Ontario. It includes the 
central New York lake region, and is composed of the following 
counties: Onondaga, Cayuga south of the Seneca river, Tompkins, 
Schuyler, Seneca, Ontario, Yates, northern Steuben, Livingston, 
Wyoming and Genesee. In many parts of this section peaches 
are grown on a commercial scale; probably the largest apricot 
orchard east of the Rocky mountains is found in this section; 
some very large orchards of plums, cherries, quinces and other 
orchard fruits are found; grapes are grown extensively, as are 
also the small fruits. On the higher lands, remote from the mod- 
ifying influences of the lakes, the climate is more severe, and the 
more tender fruits, such as peaches and apricots, are grown but 
little if at all. The lowest temperature reported from this re- 
gion was 38° below zero. This occurred in Onondaga county. 
Fifty-flve reports on lowest temperature gave an average of 23^° 
below aera 

Section V. — Counties Bordering Lakes Erie and OntaHo. — ^This 
includes the following counties: Northern Chautauqua, Erie, 
Niagara^ Orleans, Monroe, Wayne, Cayuga north of Seneca river, 
and Oswego south of the Salmon river. In this region are found 
the celebrated Chautauqua grape belt which borders the shore 
of Lake Erie, and the peach districts of Niagara and adjacent 
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counties, the raspberry distciots of Wayne county, and the straw- 
berry districts of Oswego county. Apples and other orchUrd 
fruits are grown extensively, as are also various small fruits. 
The lowest temperature reported from this section was 32^ be- 
low zero, which was recorded in two towns in Oswego county. 
The average of forty-one reports is 20 2-5° below zero. 

Section VI. — Southern New York. — The southern tier of counties 
from the west line of the state eastward to and including Del- 
aware and Sullivan counties. It contains the counties of Sul- 
livan, Delaware, Broome, Tioga, Chemung, Steuben south of 
Bath and Hornellsville, Allegany, Cattaraugus and Chautauqua 
south of the lake shore towns. In this section fruit growing 
is not as important an industry as it is in the Hudson valley 
and the central lake and great lake regions, where the altitude 
above the sea is considerably less and where the climate is modi- 
fied by adjacent bodies of water. According to the reports re- 
ceived, peaches are not grown to any extent either for market or 
for home use. Forty-two reports on lowest temperature give an 
average of 22^^° below zero. The lowest temperature reported 
is 36° below zero, which occurred at Andover, Allegany county. 

Section VII. — Southeastern New York. — ^The region south of the 
Fishkill mountains, including Long Island and Staten Island and 
the counties of Orange, Rockland, Dutchess, Putnam and West- 
chester. Peaches are grown for market to a considerable ex- 
tent in many localities of this section. Very fine apples and 
pears are produced, as well as grapes and small fruits. The 
lowest temperature reported is 24° below zero. This occurred 
in the town of Woodhull, on Long island. Twenty-four reports 
give an average lowest temperature of 13^° below zero. 

It is quite a diflBcult task to condense the information fur- 
nished in the reports of our many correspondents so as to give 
in a few words a satisfactory summary that may be used as a 
basis for estimating the adaptability of any particular variety 
to different sections of the state, or for comparing different 
varieties with each other. An attempt to do this has been made 
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in the following pages, but it is nqt expected that strict com- 
parisons can be safely made from the reports which are here 
presented. 

Each kind of fruit will now be considered separately, and 
reports of the same kind of fruit from the various sections of 
the state, as already explained, will be set side by side for com- 
pariBon. 

Apples. 

Northern New York, — Of the fifty-eight kinds mentioned by 
correspondents from northern New York, the following were 
named most frequently: 



variety. 



Baldwin 

Ben Davis 

Fameuse 

Northern Spy 

Oldenburp: 

Red Aetrachan 

Rhode Islaod Greeniug 

Talman Sweet 

Tompkins King 

Wealthy 

Yellow Transparent . .. 



Times Mentioned. 



Home 
use. 



10 

9 

13 

11 

16 

15 

4 

6 

8 



Market. 



18 

21 

17 

21 

16 

15 

21 

11 

8 

7 

3 



Total 
re porta. 



Per Cent, of Winter iNjraY 
Hkportcd. 



Leaat. 



21 
24 
23 
28 
26 
23 
31 
25 
10 
12 
10 



I I Average 

j Greatest. I of ail 
I reports. 






50 





75 





20 





50 





100 





75 





75 





1(»0 





75 





75 





50 



7 

13 

2 

9 

14 

11 

13 

16 

11 

9 

9 



Other varieties which are mentioned favorably for this section 
are Mcintosh, St. Lawrence, Stone (sometimes erroneously called 
Bethel), and a new kind, a seedling of Stone, called Oel Austin. 

Eastern New York. — Of the thirty-three kinds mentioned in 
the reports from this section, the following were named most 
frequently: 
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Times 


Mbntionbd. 
Market. Total. 


Per Cent. 
Least. 


or WiNTB 

Hifi^heet. 


R Injury. 


VARIETY. 


! 

Home, i 

3 1 

1 



1 

3 

3 


Averafce 

of all 

reports. 


Baldwin 


7 
7 
3 
6 
15 
16 




19 
7 
7 
5 
6 
16 
17 



'"6 

"6 


20 
--- . 

"So 

"3^ 


2 


Ben Davis - 




Eaopus Spitzenburg 

Fall Pippin 

Hubbardston 

Northern Spy 

Rhode Island Greening 


""s 
""s 



Three reports mention injury to Baldwin; one 5 per cent and 
two 20 per cent. One report mentions an injury to Early Har- 
vest of 35 per cent.; one speaks of Hubbardston as injured 50 
per cent.; one of Lady Sweet as injured 20 per cent.; one of Van- 
dervere as injured 30 per cent., and one of Winter Pippin as in- 
jured 25 per cent. No injury to other varieties was reported. 
In addition to the kinds already named, the following were 
mentioned: Alexander, Blush Pippin, Fameuse, Golden Russet, 
Grravenstein, Green Newtown Pippin, Grimes Golden, Jonathan, 
Maiden Blush, Mcintosh, Oldenburg, Oat Harvest, Pomeroy, 
Porter, Red Canada, Swaar, Sweet Bough, Talman Sweet, 
Twenty Ounce, Wagener, Wealthy, Wilson Sweet, Yellow Bell- 
flower and York Pippin. 

East Central New York. — Fifty-nine varieties were reported on 
by correspondents from this section. Those which were most 
often mentioned are: 



VARIETY. 



Baldwin 

Ben Davis 

Esopns Spilzenbiirg 

Fanit'iise 

Northern Spy 

Pound Sweet 

Red Astraclmn 

R. I. Qreening 

Talinan Sweet 

Tompkins Kins: 

Twenty Ounce 



TiMBS Reported. 



Home 
u^e. 



9 
2 
5 
5 

11 
8 

11 
8 
6 
9 
4 



Market 



Total. 



32 


33 


8 


10 


12 


14 


5 


9 


34 


35 


7 


11 


9 


17 


32 


35 


7 


12 


22 


25 


6 


9 



Per Cent, of Winter Injury 
Reported. 



Least. 

















Greatest. 



90 
100 
90 
25 
80 
90 
90 
90 
40 
80 
90 



Average 

of an 
reports. 



14 
13 
16 
4 
13 
31 
11 
16 
10 
16 
23 
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The other varieties were reported on from once to six times, 
and but little idea of the comparative hardiness can be derived 
from so few reports. 

West Central New York. — Forty-two varieties were reported on 
by correspondents from this section. Those most frequently 
mentioned were: 



Times Mejjtioned. Pee Cent, of Winter Injuby. 



VARIETY. 



Baldwin 

Ben Davis 

KRopus Spitzeuburg 

Northern Spy 

Pound Sweet 

Roxbury Ru8»*et 

K. I. Greening 

Sweet Bough 

Talm:in Sweet 

Tompkins King 

Twenty Ounce 



Home. 


Market. 
44 


Total. 
47 


Least. 


Greatest 


10 





20 


2 


8 


8 








3 


9 


10 








5 


29 


29 








3 


6 


8 








3 


8 


10 








8 


40 


42 





50 


7 


4 


9 








5 


12 


12 


. 





7 


23 


26 








2 


10 


10 









Average 

of all 
reports. 



0.4 






1.9 







The other varieties were named from once to six times. From 
so few reports but little idea of their comparative hardiness 
can be formed. But three localities in this section report that 
apple trees were injured. The correspondent from Fleming, 
Cayuga county, estimates that Baldwins were injured 20 per 
cent there; from Covert, Seneca county, Rhode Island Greenings 
were reported as injured 25 per cent, and from Tyre, Seneca 
county, they were reported as injured 50 per cent. 

Great Lake Region. — Reports from the country bordering on 
Lakes Erie and Ontario mention fifty kinds of apples grown for 
home use and market. Baldwin was reported as injured 5 per 
cent, at Cato and Ira, Cayuga county, and 25 per cent, at 
Schroeppel, Oswego county. Esopus Spitzenburg was reported 
as injured at Volney, Oswego county, 2 per cent., and at New 
Haven, Oswego county, 10 per cent. Hubbardstons, in the latter 
town, were injured 10 per cent. The only reports of injury in 
tills region to Northern Spy came from Oswego county, where 



Digitized by 



Google 



Nbw York Agrioultubal Expbbimsnt Station. 



417 



the injury was estimated at 4 per cent, in Volney and at 50 per 
cent, in Schroeppel and New Haven. Rhode Island Greening was 
reported as injured 10 per cent, in Gato and Ira, Cayuga county; 
and in Oswego county, 2 per cent, in Volney, from 10 to 50 per 
cent, in New Haven and 50 per cent, in Schroeppel. With these 
exceptions no injury to apples was reported from the Lake Shore 
region. The varieties named most frequently in the reports from 
this section are Baldwin, Ben Davis, Esopus Spitzenburg, Hub- 
bardston. Northern Spy, Oldenburg, Red Astrachan, Roxbury 
Russet, Rhode Island Greening, Talman Sweet and Twenty 
Ounce. , 

Southern New York. — Of the fifty-two varieties named in the 
reports from this section, nearly half were credited by 
one or more towns with winter injury. The rest were mentioned 
by so few correspondents that but little idea can be formed of 
their comparative hardiness throughout this section. The fol- 
lowing kinds were reported from seven or more towns: 



VAMETT. 



Baldwin 

Early Harvest 

Esopiis Spitzenbarg 

Fall Pippin 

Golden Sweet 

Maiden Binsh 

Northern Spy 

Red Astrachau 

Roxbnrv Rnsset 

Rhode fslaod QreeniDg • 

Seek-DO-f ortber 

Sweet Bongh 

Talman Sweet 

TompkiDB King 

Twenty Ounce 

Wagoner 

Varieties io general 



TiMxs MBrnoMBo. 


PkrCbvt. 


ofWihtk 


Home 


arket. 


Total. 


u^ 


Greatest. 


15 


31 


37 





25 


12 


3 


13 





25 


7 


6 


10 





10 


8 


5 


9 





65 


7 


2 


7 








6 


1 


7 





50 


17 


27 


33 





25 


8 


9 


14 





10 


4 


5 


7 








U 


30 


35 





25 


7 


7 


11 





25 


7 


5 


11 





50 


8 


11 


17 





60 


12 


17 


24 





75 


7 


7 


11 





.75 


3 


7 


8 





20 


17 


13 


25 





50 



ATerage. 



3 

5 

2 
13 



7.14 

3 

0.71 



3 

3 

5 

6 
12 
11 

5 

4 



2!T 
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Southeastern New York. — Reports from this section mention 
fifty-seven varieties, and in but few localities was any winter 
injury to any of them noticed. The following is a list ef those 
which were reported from five or more towns: 



variety. 



Baldwin 

Ben Davis 

Fall Pippin 

GraYenetein 

Qreen Newtown Pippin.... 

Hubbardston 

Northern Spy 

R. I. Greening 

Roxbnry Bosset 

Talman Sweet 

Tompkins King 



Times Mentionbd. 


Home. 


MMTket. 


Total. 


5 


21 


23 


2 


5 


7 


2 


8 


10 


4 


4 


6 


2 


4 


5 


3 


4 


6 


2 


13 


15 


6 


20 


23 


3 


4 


6 


2 


5 


7 


2 


12 


14 



Pbb Cbmt. op Winteb Injury. 



LoMt. Greatest. Average. 



10 




35 
75 
35 
50 



10 



7 

15 

2 

3 



0.7 



Westchester county reports 10 per cent, injury to Baldwin at 
South Salem and Yorktown; 50 per cent, to Golden Russet at 
Yorktown; 75 per cent, at New Castle to Hubbardston and 25 
per cent, to Nyack Pippin; 25 per cent, to Rhode Island Green- 
ing at Yorktown. Orange county reports 35 per cent, injury to 
Green Newtown Pippin, at Hamptonberg, 35 per cent, to North- 
ern Spy and 50 per cent, to Rhode Island Greening. No other 
injury to apples is reported in this part of the state." 

Pears. 

Northern New York. — In many parts of northern New York 
pears do not succeed at all, or are grown only for home use. 
Of the fourteen kinds named by correspondents from this section 
of the state, the following were mentioned most frequently: 
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TiMSS MSNTIOlfBD. 


Pke Cent, of Winter Injuet. 


VARIETY. 


Home. 


Market. 


ToUl. 


Least. 


Greaieet. 


ATeraise. 


BarUett 


8 
5 

12 
4 

15 


8 
7 
8 
2 
4 


12 

11 
15 







100 
100 
100 
100 
100 


56 


Glapp Favorite 


62 


Flemish Beautv 


46 


Seekel - 


6 1 


58 


" Varieties in general 


19 


25 


87 



Eastern New York. — Of the fourteen kinds mentioned in the 
reports from this section these were named moet frequently: 



VARIETY. 


Times MEMnoifrD. 


Pee Cent, of Winter Injuet. 


Home. 


Market 


Total. 


Leaat. 


Greatest. 


Average. 


Anjon... .•.«...... 


1 
5 

4 
2 



8 
14 

5 
11 

6 

2 


8 
18 

5 
12 

8 

2 





70 



90 


90 
90 
90 
90 
100 
90 


54 


Bartlett 


63 


Boflc 


63 


Seekel 


69 


Sheldon 


61 


Varieties in general 


90 



E<i8t Central New York. — Of the nineteen kinds of pears re- 
ported on by correspondents from this section, the following were 
mentioned most often: 



VARIETY. 



Anjou 

Bartlett 

(^app Favorite ... 
Flemish Beauty — 

Seekel 

Sheldon ^ 

Varieties in general 



Times Mentioned. 


Per Cent 


ofWintb 


Home. 
6 


Market. 


Total. 


Least. 


Greatest 


4 


9 





100 


14 


7 


20 





100 


10 


4 


12 





100 


11 


6 


16 





100 


8 


4 


10 





100 


5 


3 


8 





100 


21 


2 


23 





100 



53 

35 

49 

59 

35^ 

50 

66 



*In these tables where the expression ''varieties in ^neraP* is n^ed it means that some of 
the correspondents reported on that kind of fmit in a general way without specifjing any par- 
ticular varieties. For instance, one wonld report that peach bads were all killed witnont nam- 
ing any particalar variety or varieties of peaches whicli were grown in bis vicinity. 
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West Central New York. — Of the thirty-one varieties mentioned, 
the following were named most frequently: 



VARIETY. 



ADffoaleme 

Anjon 

Bartlett 

Clapp Favorite 

Flemish Beauty 

Kieffer 

Louise Bon de Jersey 

Seckel 

Sheldon 

Varieties in general.. 



TiMBS Mbhtionbd. 


Home. 


Market. 


Total. 


7 


14 


16 


6 


11 


12 


16 


26 


35 


6 


6 


11 


10 


6 


14 


1 


8 


9 


3 


6 


8 


12 


20 


25 


4 


8 


11 


20 

1 


15 


30 



PBR CbHT. or WiMTBB Ik JURT. 



I>east. r Greatest. Arerage. 





50 





10 







50 

25 



100 

100 I 

100 

100 

100 

100 

100 

100 

100 

100 



75 
85 
74 
79 
82 
69 
66 
76 
86 
87 



Chreat Lake Region. — Eighteen varieties were mentioned in the 
reports from the great lake region. The following were named 
most frequently : 



VARIBTY. 



Aufifoulenie 

Aojou 

Bartlett 

Flemish Beauty . .. . 

Seckel 

Varieties in general 



TlMBS MCHTXOlfKD. 



Home. Market. Total. 



9 
7 

12 
9 
7 

13 



20 
9 

24 
8 

71 

10 



24 
11 
28 
12 
14 
22 



Paa CnvT. of WnrraR Injury. 



Least. Greatest. Average 








20 



100 
95 
100 
100 
100 
100 



83 
37 
43 
47 
51 
80 



Southern New York. — Of the nineteen varieties mentioned by 
correspondents from southern New York, the following were 
nam^ most often: 



VA^ilETY. 



Angouleme 

Bartlett 

Clapp Favorite — 
Flemish Beftuty .... 

Seckel 

Sheldon 

Varieties in general 



TiMBs Mentioned. 
Home. Market. TnUl. 



ir» 
5 
6 

12 
5 

33 



Prr Cent, of Winter Ikjuet. 



4 

13 
4 
5 
6 
1 
7 



8 
24 

7 

8 
15 

5 
85 



I^ast. QreateRt. Ayerage. 




50 








100 
100 
100 
90 
100 
100 
100 



66 

82^ 

45 

52 

52 

63 

43 
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Southeastern New York. — Seventeen varieties were named in the 
reports from this section. The following were mentioned mofrt 
frequently: 



•VARIETY. 


liMKB Mentioned. 


PerCkmt 


or Winter Ikjcby. 


Home. 

1 
5 
5 
1 
1 
5 
L 
14 


Market. 


Total. 


Least. 


Greatest. 


Average. 


AdJou 


4 

15 
10 

4 

5 
12 

5 . 

4 


4 

17 
12 

4 

5 
14 

5 
18 





20 



2^ 


50 
95 
90 
50 
50 
95 
50 
100 


17 


Bartlett 


42 


ClaDD Favorite ........... 


40 


Kieffer 


82 


LawreDce ....... .......... 


20 


Seckel 


28 


SheitloD 


25 


Varieties in general 


85 



QUINOBS. 

This fruit appears to be but little grown in northern New York. 
Eight correspondent say it is grown for home use;,one men- 
tions it as being grown for market. In every instance it is re- 
ported as injured 100 per cent. No varieties were specified. 

From Eastern New York reports the following table is compiled: 



VARIETY. 



Champion 

OraDge 

Varieties in general 



Times Memtiombd. 


Per Cent. 


or WlHTB 


Home. 

1 


Market. 


ToUl. 


Least. 


Qreateet 


2 


2 





20 


4 


2 


5 


10 


90 


2 


7 


8 





100 



Average. 



15 
40 
61 



East Central New York reports mention Rea, Winter Sweet and 
Moech, in addition to those named above. Nine reports say 
quinces are grown for home use; five speak of them as grown for 
market. Two reports say Champion was injured from 90 per 
cent, to 100 per cent. Other reports say the injury to varieties 
in general varies from 75 per cent, to 100 per cent. In one in- 
stance each Meech, Orange, Rea and Winter Sweet are reported 
as uninjured. 
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One report from West Central "New York says Cbampioa was not 
injured; six reports on Orange give the injury as varying from 
10 per cent, to 100 per cent.; and forty-four reports, without 
naming varieties, say quinces were injured from 25 per c«it. 
to lOi) per cent., averaging about 76 per cent. 

In the Chreat Lake Region one report says Meech was not in- 
jured; nine reports say the injury to Orange varied from none 
to 100 per cent., averaging 38 per cent.; three reports say Rea 
was injured from none to 75 per cent., averaging 25 per cent.; 
and the average of thirty-four reports on varieties in general give 
the injury as 60 per cent. 

The average of eleven reports from Southern New York gives 
the injury to varieties in general as 80 per cent. Two reports 
give Meech 80 to 100 per cent.; three reports give Orange an 
average injury of 60 per cent. 

Seven reports from Southeastern 'New York give an average in- 
jury to -varieties in general of 60 per cent. Three repwts on 
Champion give an average injury of 87 per cent., and two on 
Orange give an average injury of 13 per cent. 

PSAOHBS. 

Northern New York. — But few peaches are grown in this region. 
Seven varieties were mentioned, but only two, Crawford Early 
and Crosby, are reported from more than one locality. The fruit 
buds of all varieties were injured 100 per cent., and in many 
instances the trees were entirely killed. 

Eastern New York, — Several localities in eastern New York 
report that peaches are grown there for market as well as for 
home use, but in almost every instance all fruit buds were winter- 
killed. Three reports on Crosby give the injury as varying from 
10 per cent, to 100 per cent.; two reports on Mountain Rose say 
the injury varied from 95 per cent, to 100 per cent., and one 
report on White Globe estimates the injury at 75 per cent. With 
all other varieties the fruit buds were said to be entirely de- 
stroyed. Among the kinds mentioned were Champion, Craw- 
ford Early, Crawford Late, Elberta, Foster, Morris White, Old- 
mixon Cling, Oldmixon Free, Stump and Wheatland. 
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East Central New York. — ^None of the reports from this section 
speak of peaches as being grown for market, and in but few cases 
as grown for home use. All but two of the reports on peaches 
say the fruit buds were all destroyed by the winter. 

West Central New York. — ^Forty-five reports on varieties in gen- 
eral give an average injury of 96 per cent. The following va- 
rieties were mentioned most frequently in reports which named 
varieties: 





TiMBS MSMTIOIfBD. 


Pxa Onrr. or Wimtui Imjubt 


variety. 


Home. 


Market 


Total. 


LeMt. 


Greateel. 




AlexAoder 


4 
15 
3 
3 
3 


1 

15 

3 

3 

4 


5 
21 
5 
5 
5 


50 
15 
76 
76 
.80 


100 
100 
100 
100 
100 


84 


Crawford Early 


87 


Early Biyers 


95 


Foster 

MoontaiD Rote ...- 


95 
96 







Great Lake Region. — Thirty-seven reports from this section on 
varieties in general give the average injury to fruit buds of 
peaches as 99 per cent. In reports which name varieties the 
following kinds are mentioned meet frequently: 



VARIETY. 


Times Mbntionbd. 


PEa Cbht 


.OP WiNTEElNJUBT 


Home, 


Market. 


Totil. 


Least. 


Greateat. 


Ayeraga. 


Alexander 


3 


2 
1 


1 
3 


2 
6 

f 

6 
4 
6 


5 

6 

10 

i 

7 


' 90 
50 
99 
99 
90 
50 
25 


100 
100 
100 

100 
100 
100 
100 


96 


Crosby 


88 


Crawford Earlv 


99 


Crawford Late '. 


99 


Elberta 


99 


HUrs Chili 


87 


Oldmixon 


87 







Southern New York. — Out of twenty-seven reports on varieties 
in general, but fouir speak of peaches as grown in this section 
for market. The least injury reported is 25 per cent., the great- 
est 100 per cent., and the average of all reports shows 99 per cent, 
of injury. 
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8outhea9tem New York, — Eleven reports from this section, in 
which no varieties are named, rep<M*t injury from 10 per cent, to 
100 per cent., averaging 83 per cent. In reports which name 
varieties, the following kinds are mentioned mo«t frequently: 





TiMBt Mbntionid. 


Peb Cbkt. of Wimteb Imj uar. 


VARIETY. 


Home. 


Market. 


Total. 


Least. 


QreatMt. 


Ayerag*. 


Crawford Early 


4 
4 
3 
1 
2 
2 
3 


• 7 
5 
3 
4 
6 
tf 
5 


9 
7 
5 
5 
6 
6 
6 


75 
60 
60 
60 
75 
75 
75 


100 
100 
100 
100 
100 
100 
100 


97 


Crawford Late 


94 


Croaby 


92 


Elberta 


92 


Monntain Rose 


96 


Oldmixon Cling 


96 


Stump •....••• 


96 







Plums. 

Northern New York. — ^The reports indicate that the plnms which 
are grown in this section of the state are cultivated chiefly for 
home use. Twenty-five towns report the winter injury to plums 
in general as varying from nothing to 100 per cent., and the aver- 
age of these reports is 90 per cent. One report speaks of the 
natives as uninjured. The average injury reported for the named 
varieties varies from 50 per cent, to 100 per cent. Lombard is 
mentioned fourteen times, and the injury reported for it varies 
from 30 per cent, to 100 per cent., averaging 87 per cent. The 
other varieties are mentioned from once to four times. They in- 
clude two Japanese, two native and thirteen kinds of the Pmnu9 
domestica L., the species most commonly cultivated in this 
country. 

Eastern New York. — In some portions of this territory plums 
were formerly grown very extensively for market, but the busi- 
ness has been very muc^h demoralized by the ravages of the dis- 
ease known as the black knot, which has ruined many orchards. 
Ten correspondents refer to cultivated kinds in general, with- 
out specifying any particular varieties. The injury which they 
report varied from 75 per cent, to 100 per cent., averaging 95 
per cent. Other correspondents mention eleven kinds of the 
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plom commonly cultjyated, i. e., Prunus domesticay among them 
being five reports of injury to Bavay Green Gage, varying from 
15 per cent, to 90 per cent., and averaging 51 per cent.; and six 
reports of injury to Lombard, varying from 10 per cent to 100 
per cent., averaging 40 per cent. Of the Japanese varieties 
Abundance is mentioned three times with an average of 64 per 
cent, injury, while Burbank is reported twice with an average 
injury of 45 per cent. No cultivated kinds 'of the native plums 
are mentioned. 

East Central Netc York, — The reports from this part of the State 
mention neither native plums nor Japanese varieties but name 
twenty of the ordinary plums of the European class. Eighteen 
reports, speaking of the cultivated plums in general without 
naming any particular, kinds, give the amount of injury as vary- 
ing from nothing to 100 per cent., the average of all reports be- 
ing 85 per cent. The following were named most frequently: 





Times Hbntiokbd. 


PbrObkt 


. OF WlKTKB Ilf JUItT. 


VARIETY. 


Horn*. 


Market. 


ToUl. 


Lettt. 


GreatMt. 


Areract 


Bradshavr 


7 
5 
9 
3 


3 
3 
3 
3 


10 
6 

12 
5 


25 

10 



25 


100 
100 
100 
100 


90 


GrecD Gage - 


70 


Lombard .' 


70 


Yellow Egg 


83 







The reports indicate that plums ate not grown extensively for 
market in this section. 

West Central New York, — In some portions of west central New 
York plums are grown extensively for market. Fifty reports 
speak of cultivated kinds in general, without naming any varie- 
ties, and give the amount of injury as varying from nothing to 
100 per cent., the average of all reports being 95 per cent. In 
other reports the following varieties of the European class were 
mentioned most frequently: 
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VARIETY. 


TniBS BfBNTIONBD. 


Pbb CcifT. OF WnrrsB IiwumT. 




Home. 


Market. 


Total. 


Least 


Greatest. 


Averace. 


Bavay 


5 
3 


8 


11 
8 
5 
5 

15 
5 





50 



90 


100 
100 
100 
100 
100 
100 


85 


Bradshaw 


84 


(German Prone 


2 3 


SO 


Guii 


1 
8 
2 


4 

11 

3 


80 


Lombard.... 


87 


Washington 


95 







Of the native varieties, Weaver is mentioned in one report as 
injured 50 per cent, and Wild Goose as injured 100 per cent. 
Three Japanese kinds are mentioned, namely, Abundance, Bur- 
bank and Ogon. Abundance is reported twice as injured 100 
per cent., Burbank is repwted once as injured 90 per cent., and 
Ogon once as injured 100 per cent. 

Chreat Lake Region. — ^Fifteen plums of the European class were 
mentioned by correspondents in the region bordering the great 
lakes. Those named most frequently are given in the following 
table, together with the three Japanese varieties which were 
reported on. No report on native plums was received: 



VARIETY. 


Tnras MBimoirKD. 


PsaCakT 


. OF Worrsa Ixjumr. 




Rome. 

1 

2 
2 
2 
1 
24 

2 





Market. 


Total. 


Least. 


Greatest 


ATeraire. 


European clastt: 
Bayay 


5 
5 
6 
3 
11 
15 

4 
3 

1 


5 
6 
7 
5 
12 
35 

6 
3 

1 


10 





25 

25 
90 


100 
100 
95 
10 
100 
100 

100 
100 
100 


58 


Brtdshaw ................. 


61 


German Prune. .... ........ 


36 


Italian Prune 


2 


Lombard 


35 


Yarieties in general 

Japanese class: 
Abundance 


93 
75 


Burbank 


97 


Willard 


100 




m 



Southern New York. — Only nine varieties of the European class 
are spoken of. Of these Bradshaw is given six times with injury 
varying from 75 per cent, to 100 per cent., average 92 per cent.; 
Green Gage four times, injury nothing to 100 per cent., average 
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63 per cent., and Lombard ten times, injury nothing to 100 per 
cent., average 79 per cent. Abundance, of the Japanese class, 
was injured 100 per cent. Of the natives Weaver was injured 
65 per cent, and Wild Goose 60 per cent. Varieties in general 
are mentioned forty-four times, with an average injury of 88 
per cent. The reports indicate that nearly all of the plums 
which are grown in this section are intended for home use. 

Southeaatem New York, — Only a few varieties are mentioned in 
the reports from this section, four of which are European, four 
Japanese and one native. Lombard is mentioned three times, 
injury nothing to 100 per cent., average 37 per cent.; Abundance 
five times, injury 70 per cent, to 100 per cent., average 92 per cent., 
and Burbank twice with 83 per cent, average injury. Cultivated 
kinds in general are reported fourteen times, and the average 
of all reports of injury is 73 per cent. 

Cherries. 

Northern New York. — Reports from twenty two towns, speaking 
of cultivated kinds in general, without mentioning varieties, give 
the injury as varying from nothing to 100 per cent., the average 
of all reports being 87 per cent. But few varieties were men- 
tioned in particular, and these were mostly sour kinds. Dye- 
house was reported twice, with an average injury of 55 per cent.; 
Early Richmond five times, average injury 65 per cent.; Mont- 
morency (Ordinaire) four times, average injury 53 per cent. 

Eastern New York. — Seventeen named varieties are mentioned, 
but the most of them are mentioned only once. Black Eagle 
is reported four times, with injury from 90 per cent, to 
100 per cent., averaging 97 per cent.; Black Tartarian four times, 
injury 25 per cent, to 100 per cent., averaging 81 per cent.; Early 
Richmond six times, injury 25 per cent, to 95 per cent., averaging 
57 per cent.; Governor Wood three times, injury 10 per cent, to 100 
per cent., averaging 63 per cent., and Yellow Spanish three times 
with an average injupy of 100 per cent. There were twenty-three 
reports which spoke of varieties in geneml without naming any 
particular kinds. These reported from 10 per cent, to 100 per 
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cent, of injury, with an aTerage of 75 per cent. The reports 
indicate that cherries are grown in this section for market to a 
considerable extent. 

East Central New York. — Only eleven varieties were named in 
the reports from this section. Those mentioned more than once 
are given below, with the average percentage of injury. Black 
Tartarian twice, 75 per cent.; English Morello three times, 50 
per cent; Early Richmond eleven times, 68 per cent; Late Duke 
twice, 88 per cent.; May Duke three times, 84 per cent; Mont- 
morency five times, 51 per cent, and Ostheim twice, 63 per cent. 
Varieties in general, no names of varieties being given, are re- 
ported from twenty-eight localities, with injury ranging from 10 
per cent, to 100 per cent, the average of all reports being 71 per 
cent. The reports indicate that cherries are not grown exten- 
sively for market in this section, although they are much grown 
for home use. 

West Central New York. — Most of the repcwts from this section 
refer only to cultivated kinds in general, or make separate men- 
tion of the two classes of sweet and sour cherries without naming 
any particular varieties. These reports are summarized in the 
following table: 



VARIETV. 


TlMSS RSPORTBD. 


Pee Cent, or Winter Ikjurt. 


Home. 


Market. 


Total. 


Least 


Greatest. 


ATarace. 


Varieties in general 

Sweet cherries in general. . . 
Sour cherries in general.. .. 


36 
15 
17 


9 
3 
5 


18 
20 




90 




100 
100 
100 


79 
99 
45 



Oreat Lake Region, — Prom this section, as from west central 
New York, the reports refer chiefly to cultivated kinds in g^ieral, 
or to the sweet or sour classes of cherries, without naming 
particular varieties. These reports are summarized in the fol- 
lowing table: 
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VARIETT. 


TiMM MaimoifBD. 


Per Cbmt. of Wiiitbr Imjuet. 


Home. 


llarket. 


Total 


Least. 


Greatest. 


ATsrsge. 


Black Tartarian 


3 

4 

3 

12 

11 

10 


2 

4 

5 

14 

6 

7 


5 
6 
5 

22 
15 
14 






50 



100 
25 
50 

100 
100 
100 


52 


£arly Riohmond 


15 


Montmorenoj (Ordinaire).. 

Varieties in general 

Sweet cherries in general .. 
Sour cherries in general . .. 


24 
58 
84 
55 



Southern New York. — The following table contains a snmmary 
of all reports on cherries from southern New York. It indicates 
that bnt little of this fruit is grown in that section for market, 
and that sweet cherries suffered considerable more injury than 
sour cherries. 





TiMBS MSimONKD. 


Peb Cbmt. or Whtteb Imjuet 


VAMBTY. 


Home. 


Market. 


Total. 


Least. 


Greatest 


Ayerage. 


Black Tartarian 


34 
5 

7 


.... 




7 




1 
38 


"26 
25 

"46 



90 




100 

50 

100 

100 

90 

100 

100 

100 

75 


100 


Dyehonse .. 


50 


Early Richmond. 


61 


KufiTlish MoreUo 


56 


Governor Wood 


90 


May Dake 


78 


Varieties in general 

Sweet cherries in general .. 
Soar cherries in general 


62 
98 
29 



Southeastern New York. — ^The few reports on cherries which 
came from southeastem New York are all summarized in the fol- 
lowing table. They indicate that even in this section of the 
State cherries suffered considerable injury from the winter. 
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TimbsMbktionkd. 


Pkb Cent, of WurrxB Injctet. 


VARIETY. 


Horn*. 


Market. 


TotsL 


LeMt. 


GieatMt. 


AT«rac«. 


Black TartariaD 


2 

.... 

'"9 
2 
2 


3 


11 
2 
2 




"56 

"50 
'"46 


90 
50 
50 
50 

100 
75 
90 
75 
75 

100 
90 
50 


54 


DowQdr Late...... .... .... 


60 


Goveruor Wood .. 


50 


Empress Eugene 


50 


EariT Purple 


100 


Elton 


75 


May Dake 


70 


Keine Hortense 


75 


Yellow Spanish 


75 


Varieties in general 

Sweet cherries in general.. 
Soar cherries in general. .. 


82 
90 
45 



Grapes. 

In the iollowing notes on grapes it is understood that the per- 
centage of winter injury reported refers to vines which were not 
taken from the trellis and covered with earth, or given some 
other sort of winter protection. In several of the tables the 
native varieties, such as Concord, Clinton, etc., are separated 
from the hybrids between native and European kinds, such as 
Brighton, Niagara, etc., that the two classes may more readily 
be compared. 

Northern New York. — Reports from twenty-nine towns speak of 
grapes in general without specifying varieties. The injury re- 
ported from them varies from nothing to 100 per cent., the aver- 
age of all reports being 57 per cent. Reports from other towns 
mention altogether twenty-four kinds. The following were 
named most frequently: 





T1MB8 MmnoinED. 


P«R Cairr. or Winteb Ihjcbt. 


variety. 


Home. 


Market. 


Total. 


Leatt. 


Greatest. 


Averags. 


Conoord ................... 


12 
6 

7 

7 

4 

26 


••*9 


12 

6 
7 
8 
4 
29 



25 


50 






90 
70 
80 

100 
70 

100 


52 


DAlaw&re ...... ...... .... 


49 


Mnore Earl v . ...... .... .... 


45 


Niagara 


73 


Worden -- 


36 


general 


57 
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With but few ezceptionB the reports speak of grapes as being 
grown only for home use. In many places it is necessary to take 
the vines from the trellis and cover them with earth or mulch 
for winter protection. 

Eastern New York. — In this section there are some localities in 
which grapes are grown to some extent for market, but the area 
devoted to this fruit is not nearly so large as it is in some parts 
of the lower Hudson valley, the interior lake region of central 
and western New York and along the borders of the great lakes. 
The varieties mentioned most frequently in reports from eastern 
New York are as follows: 



VARIETY. 



Tuns MXHTIOITBD. 



Home. 



Native yarieties : 

Concord 

Moore Early... 

Worden 

Hybrids: 

Brighton 

Delaware 

Niagara 



Market. 



10 
1 
3 

2 
4 
5 



Total. 



16 
4 
6 

5 
9 

8 



Pkb Ckmt. op Wntrm IvjumT. 





15 









Oreatett 



95 
80 
95 



100 
95 



Average. 



30 
48 
43 

36 

40 
40 



East Central New York. — ^The reports from this section indicate 
that grapes are not grown to any great extent except for home 
consumption. Twenty-three kinds are mentioned, of which the 
following are named most often: 



VARIETY. 



Native varieties: 

CoDcord 

Ifoore Early 

Worden 

. Hybrids: 

Brighton 

Delaware 

Niagara 

YarTeties in general 



Times Memtionbd. 


PkrCbnt 


. OF WiMTE 


Home. 


Market. 


Total. 


Least. 


Ornitest. 


13 


2 


15 





100 


6 


1 


7 





80 


3 


1 


4 





100 


4 


1 


5 


60 


100 


8 


1 


9 





100 


5 


3 


8 


25 


100 


20 


2 


22 


50 


100 



Average. 



64 
41 



81 
62 
74 
55 
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West Central Neiv York. — ^This region contains many localities 
where grapes are grown extensively for market. The country 
bordering lakes Keuka, Beneca and Canandaigua is especially 
noted for its vineyards. The following table mentions the grapes 
named most frequently by correspondents from west central New 
York: 



VARIETY. 



Native varieties: 

Catawba 

Concord 

DiamoDd , 

Isabella 

Moore Early 

Pookliogton 

Worden 

Hybrids : 

Agawam 

Brighton 

Delaware , 

Dncliess 

Niagara 

Salem 

Varieties in geueral 



Times Mbmtionkd. 



Home. 



5 
15 
4 
6 
2 
5 
5 

2 

4 
11 

2 
13 

5 

20 



Market. 



8 
16 
6 
1 
2 
1 
7 



11 
2 

20 
1 

10 



Total. 



13 
28 
9 
7 
4 
6 
10 

4 
4 

21 
4 

32 
6 

28 



Per Cent, of Wintbb Ikjcby. 



Least. 







10 





10 

20 

10 



25 





Greatest. 



75 
90 
90 
100 
40 
50 
90 

40 

90 
100 

90 
100 

85 

100 



Avtrage. 



24 
27 
64 
45 
18 
33 
47 

29 
35 
40 
48 
49 
39 

68 



Chreat Lake Reaion. — Like the section last noticed, this region 
also contains many localities in which the vineyard interest is a 
very important one. Especially is this true of the belt along 
the south shore of Lake Erie, which is commonly known as the 
Chautauqua grape belt. In this belt Concord grapes are grown 
to perfection, and in greater quantities, probably, than in any 
other equal area in the world. Many of the correspondents re- 
ported only on grapes in general, without naming particular 
kinds. The kinds most often mentioned were as follows: 
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VARIBTY. 



Nfttire varieties: 

Concord 

Diamood 

Isabella 

Moore Early 

Pocklington 

Worden 

Hybrids : 

Agawam 

Brighton 

Delaware 

Moyer 

Niagara 

Varieties in general 



Times Mbntiokbd. 



Home. 



13 
3 

4 
2 
1 

7 

5 
5 
2 
2 

7 

14 



Market. 



13 
2 
1 
4 
3 
9 

1 
2 
6 
3 
19 



Total. 



23 

5 

5 

6 

14 

15 

6 
7 
8 
4 
24 

19 



Pn CSMT. OP Wl2«TS& iMJUaT. 



Least. Greatest. 







40 





25 




100 
75 

100 
80 
65 

100 

100 
95 
75 

100 
95 

100 



Arersge. 



34 
45 
40 
34 
54 
43 

50 
51 
37 
68 
44 

58 



Southern New York. — ^But few reports on grapes were received 
from southern New York, except those which referred to all 
kinds in general withoat mentioning particular varieties. These 
reports may be summarized as follows: 



• 




Feb Cbnt. of Wiktxb Injury. 


VARIBTY. 


Home. 


Market. 


Total. 


^ 




ATerageb 


Coacord .••••••.••...••.••. 


5 
3 
3 

16 


.... 

1 


5 
3 

4 
17 


"6 


10 


50 

50 

90 

100 


25 


Delaware - ...••• .... ...... 


25 


Niasara 


35 


Vanetiea in general 


63 



From these repcnrts it appears that growing grapes for market 
receives little attention in the southern tier of counties. 

Southeastern New York. — ^Although many commercial vineyards 
are found in this section, ^^pecially in the lower Hudson valley, 
but few reports on the condition of vineyards were received. 
Forty-five varieties were named as being grown either for home 
use or for market, but none of them were mentioned more than 
28 



Digitized by 



Google 



434 



Report of ths Horticulturist of the 



seven times. Six reports on cnltivated kinds in general gave 
the amount of injury as varying from nothing to 50 per cent., the 
average of all reports being 28 per cent. 

Currants. 

Northern New York. — ^Reports from thirty-one towns, speaking 
of cultivated kinds in general, give the amount of winter injury 
as varying from nothing to 50 per cent., the average of all re- 
ports being 17 per cent. In the reports from other towns the fol- 
lowing kinds were named most frequently: 



VARIETY. 



Champion Black 

Cherry 

Fay 

White Grape 



TlMKS MSHTIOIfBD. 



Home. 



Market. 



Total. 



4 
10 

9 
11 



Per Cent, of Wihtbr Irjubt. 



Least. 



Greatest. 



30 
50 
60 
50 



ATerage. 



8 

9 

16 

18 



Eastern New York. — The following is a summary of the reports 
on currants from eastern New York: 



VARIETY. 



Cherry 

Fay 

Versaillaise 

White Grape 

Varieties in general 



TiMBS MsirrioifKD. 



Home. 



Market. 



Total. 



PkB ObMT. op WnfTBB hUVKY. 



Least. 



Greatest. 



30 

e 

50 
25 
80 



Areraffs 



7 


13 
6 

23 



East Central New York. — The varieties named most often in the 
n^ports from this section are given in the following table: 
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Turn MsHTioNKD. 


PikCsmt 


OF WniTtB IMJUBT. 


VARIETY. 


Home. 


Market. 


TotaL 


Leut. 


Greatert. 


Average. 


Cherry 


8 
10 

3 
23 


3 

4 
3 
2 


10 

U 

5 

24 








100 

100 

100 

90 


22 


F»v 


16 


White Grape 


30 


Varieties in geneTal 


25 



West Central New York. — ^The varieties mentioned most often 
in tiie reports from this section are given in the following table: 



VARIETY. 



Cheny 

Pay 

Victoria 

White Grape 

Varieties in general. 



Times Mkhtionsd. 



Home. 



7 
5 
1 
4 

30 



Market 



Total. 



11 

11 

4 

5 

36 



Per Ckmt. of WnrrsR Ikjukt. 



Least 





10 





Greatest. I Average. 



75 
50 
50 
50 
100 



19 
20 
84 
24 
20 



Oreat Lake Region. — Reports from this section mentioned the 
following kinds most frequently: 





TiMBs Mbmtiohbd. 


Per Cent, of Wxhtek Imjvetw 


VARIETY. 


Home. 


Market. 


Total. 


Least 


Greatest. 


Average. 


Cherry 


4 

3 

18 


5 

4 
16 


7 

6 

31 







70 
90 
50 


17 


Pay 


23 


Varieties in general 


8 
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Southern New York. — The kinds most often named in the re- 
ports from this section are as follows: 



VARIETY. 



Cherry 

Fay 

White Grape 

Varieties iu general 

I 



TiMBS MSMTIOITBD. 



Home. 



10 
8 
7 

29 



Market 



Total. 



11 
9 

8 



Per Cknt. ov WniTBB Iscjubt. 



Least. 



Greatest 



60 

25 

50 

100 



Arersge. 



10 

3 

10 

24 



Sauiheaatem New York. — ^The kinds named most often in re- 
ports from sontheasta'n New York were as follows: 



' 


TiMBS MaiinoHKO. 


Paa Crmt. of Wintbb Iv jobt. 


VARIETY. 


Home 
use. 


Market 


Total. 


Least. 


Greatest 


Arerage. 


Cherry 


5 
3 
6 


1 
1 
3 


6 
4 

9 








80 
"'50 


13 


Fay 





Varieties Iq general 


6 




Goos 


IBBBRRI 


BS. 









It is commonly thought that currants and gooseberries are so 
hardy that they are almost proof against winter injury in this 
latitude, but the fact is that the crop of these fruits in 1896 was 
very much lessened in many localities in the state because the 
fruit buds were destroyed the previous winter. Many of the 
plants which were growing at this Station were injured in this 
way, and the result waa that the fruit spurs, being relieved of 
the burden of producing fruit, grew into vigorous leafy shoots. 
The gooseberries of the European class suffered much more than 
those of the American class, such as Downing, Houghton, etc. 
In order that the two classes may the more readily be compared 
they are listed separately in the following tables: 



Digitized by 



Google 



New York Agricultural Expbrimbnt Station. 437 
Northern New York. 



VARIETY. 



Kfttire class : 

Downing 

HoQffhton 

Smith 

European class : 

Chantanqaa 

Industry 

Lancaster Lad . . 

Whitesmith 

Varieties in general 



Tnii 


IS MnmoirKD. 


Home. 


Market. 


lV>tal. 


2 




2 


3 


..*• 


3 


1 





1 


1 


1 


1 


2 


.... 


2 


1 


«•• • 


1 


1 


• • ■ • 


1 


21 


3 


23 



Pbr Cbmt. 













Qreatest. Average. 



50 
5 

50 
100 








25 

5 
50 

17 



Eastern New York. 



VARIETY. 



Native class : 

Downing 

Honghton 

European class: 

Industry 

Whitesmith 

Varieties in general 



Times Mbhtionbd. 




Paa Cbkt. 


Home. 


Market. 


Total. 


Least. 


Greatest. 


1 


1 


2 





10 





1 


1 


.... 


10 


1 


3 


4 





10 


■ •■ • 


1 


1 





«... 


2 





2 





50 



Average. 



5 
10 




25 



East Central New York. 



VARIETY. 



Native class : 

Downing 

Houghton 

Mountain 

Smith 

European class : 

Lddustr^ 

Varieties in general 



TiMBS Mbhtionbd. 



Home. 



1 

1 

5 
17 



Market. 



Total. 



3 
1 
1 
1 

5 
17 



Pbr Cbivt. of Wiwtbb Ihjubt. 



Least. 













Oreatett. 



30 



25 

25 

50 
100 



ATortige. 



10 



25 

25 

15 
19 
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West Ventral New York. 





TiMBS Xmnoiiso. 


Paa Cbht. of Whitbs Imuey. 


VARIETY. 


Home. 


Market. 


TotaL 


Least. 


Greateet 


Average. 


Native class : 
Do wnincr 


5 

3 

17 


"h 


5 





75 

75 

100 


25 


HoniFhtOD ....... ...... .. 


3 


25 


Varieties in general 


21 





18 



CHreat Lake Region. 



VARIETY. 



Native class : 

Downing 

Hongbton 

Enropean class : 

Industry 

Varieties in general 



TiMBs Mentioned. Per Gent, of Wnrrsa huvur . 



Home. 



11 



Market. 



Total. 



I 



4 

3 

2 
16 



Greatest. 








25 



Average. 








12 



Southern New York, 



VARIETY. 



Native class : 

Downing 

Houghton 

European class : 

Industry 

Varieties in general 



Times Mentioned. 



Home. 



5 
4 

3 
24 



Market. 



Total. 



6 
4 

3 
24 



Per Cent, of Winter Injury. 



Least. 



Greatest. 



50 
50 

25 
100 



Average. 



15 
19 

8 
19 
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Southeastern New York. 



VARIETTY. 



Native oUms : 

DowniDH^ 

Honghtoo 

Earopean class : 

Industry 

Varieties in general 



Tiios Mbntionbd. 



Home. 



Market. 



Total 



Pbr Cekt. of Wiktbr Injury. 



Least. 



Greatest 



25 



Average. 
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VL OBSERVATIONS ON COVER CROPS FOR 
ORCHARDS. 



S. A. BEACH AND C. P. CLOSE. 



It is the practice of many New York fruit-growers to give 
cherry, plum and peach orchards clean cultivation during tlie 
growing season. Less frequently quince and pear orchards, and 
rarely apple orchards, are cultivated in the same way. Those 
who follow this practice generally prefer to cease cultivating 
about August 1, so that growth may be checked and the wood 
and buds may become thoroughly ripened and prepared for the 
severities of winter. If the ground is left bare of all vegetation 
except the orchard trees till the following spring, when culti- 
vation is again resumed, it appears that the year's cycle is com- 
pleted without providing for the return of any vegetable ma- 
terial to the soil at any period of the year, except what may be 
furnished in stable manure or the slight amount which comes 
from the decay of the root fibers and the weed growth which 
may escape destruction by the harrow or plow. 

It is well known that the humus, which is made up of the 
decaying animal and vegetable matter in the soil, is a very 
valuable and important part of the soil. It contains a great 
deal of plant food, which is constantly becoming available for 
the use of the plants; it increases the moisture-holding power 
of the soil; it renders the soil more friable and puts it in a better 
mechanical condition. 

If with the last cultivation of the orchard in summer, some 
crop like cl-over, vetch or rye be sown, the ground will soon be 
covered with a vegetable growth which may be turned under 
by plowing late in the fall or in the spring, and thus material 
for keeping up the supply of humus may be added to the soil 
in a comparatively inexpensive way. Such a crop as this is 
called a cover crop. A cover crop is valuable not only because 
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it helps to keep the soil filled with hnmas^ but because it seizes 
upon soluble plant food in the soil and makes use of valu- 
able fertilizing material which might escape in the drainage 
waters were the ground not occupied. The nearer the ground 
is to being filled with the roots of orchard trees, the less is 
the liability to lose plant food through drainage waters. 

Another advantage to be gained by the use of cover crops is 
that some kinds of plants may be used for this purpose by which 
the amount of nitrogen compounds in the soil may be increased. 
Since nitrogen is the most expensive element of plant food in 
commercial fertilizers, and because without a sufficient amount 
of it neither orchard trees nor farm crops can be brought to 
their highest productiveness, the use of cover crops has an im- 
pofrtant bearing on the problem of keeping orchards up to the 
highest productiveness in the most economical way. 

The object of this article is not to set forth in detail the rea- 
sons for using cover crops, but to give a brief account of the 
growth of various plants which were tried for cover crops, the 
seeds of which were sown about August 1, 1896, in the orchards 
at this Station. 

Canada Pbas and Buokwhbat. 

Canada peas, at the rate of two bushels per acre, and buck- 
wheat, one-half bushel per acre, were sown in a bearing apple 
orchiard. The plants made an even, rapid, vigorous growth, so 
that by the latter part of September they averaged nearly two 
and one-half feet in height in their natural recumbent position, 
but when straightened up they were four feet high. The vines re- 
mained green and vigorous until late in the fall. (See plate 
XXX, taken October 19.) In this and the following plates the 
yard stick which appears in the foreground will help in forming 
an idea of the height of the cover crop. About half of the vines 
were still green December 1. Part of this crop was sown on 
heavy clay soil, where crimson clover was sown as a cover crop 
the year before, but did not prove a success. It is interesting 
to note that where crimson clover failed, Canada peas made 
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an excellent growth. The buckwheat which was put in to sup- 
port the pea vines did as well as usual, and was killed by frost 
Octobar 9. 

Such a rank growth as was made by the buckwheat and peas 
naturally interfered somewhat with the work of gathering the 
apple crop and was especially unpleasant after a rain or in the 
morning when the dew was on. 

Blud Pbas and Buckwheat. 

Blue peas and buckwheat were sown in the same orchard and 
at the same rate per acre as the Canada peas. They did not 
stand quite so thick or even as did the Canada peas, but made 
fully as good growth. These vines, as well as those of the Can- 
ada peas, blossomed profusely, but set no fruit. By December 1 
half of the vines were dead and the others were no longer erect, 
but spread out over the ground. 

COWPBAS AND BUCKWHBAT. 

Cowpeas and buckwheat were sown in the same proportion and 
in the same orchard as the crops just mentioned. From the start 
the plants were scattering, but they made a fair growth, being 
from eight inches to sixteen inches high by the latter part of 
September. The plants of this variety grow upright, have few 
branches and large broad leaves, like bean leaves, but do not 
have the twining habit of growth of the blue pea. The buck- 
wheat made a good growth and formed the principal part of the 
cover crop. On October 9 both the cowpeas and buckwheat 
were killed by frost. 

WiNTBB VbTCH and WeNTBB RyB. 

In a young orchard winter vetch and winter rye were sown 
at the rate of forty pounds of the vetch and one-half bushel 
of the rye per acre. Both came* up nicely, and in a couple of 
months formed a thick dark-green carpet of plants from six 
inches to twelve inches high. (See figure 1, plate XXXI, which 
also sAiows the Dwarf Essex rape in the distance, from a photo- 
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grapb taken October 19.) This makes an excellent oofver crop, 
because it forms a perfect mat of vegetation over the ground 
and does not grow tall enough to interfere with the gathering 
of fruit which ripens as late as winter applet. These plants 
were still green and in good condition in December. 

SwBBT Clovbr. 

An old apple orchard was sown to sweet clover {MeUlotus aJba) 
at the rate of thirteen pounds of the seed per acre. It made a 
fair catch, and away from the sha^e of the trees did fairly well, 
although it was rather too thin upon the ground. In the shade 
it did not do well. It attained a height of from four inchee to 
one foot. In December the plants were drooping and some were 
turning black. This is a well-known roadside weed and is often- 
times diflScult to eradicate. 

Mammoth Clover. 

Mammoth clover {TrifoUum medkm) was tried in a young or- 
chard and gave excellent results. It is a rank growing clover 
much like the common red clover, but larger. This was given 
a heavy seeding, nearly one bushel per acre. The plants were 
yery thick upon the ground and formed a close-fitting gre^i 
covering. (See figure 2, plate XXXI, taken October 19.) They 
were from four to eight inches high when cold weather set in. 

Sainfoin. 

Sainfoin, or burr clover {Onobrychis sativa), at the rate of 
twenty-five pounds of seed per acre was sown next to the mam- 
moth clover. The plants made a short spreading growth. They 
were still green in December. 

Dwarf Essbx Rapb. 

In an orchard set last spring the Dwarf Essex rape was tried. 
About seven pounds of seed were sown per acre. The plants 
grew rapidly, and in a few weeks formed a dense dark-green 
mass of foliage ranging from one foot to two and one-half feet 
in height. The rape is a rank grower. Its large leaves are 
upright or spreading, and while not resting on the ground, still 
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f 0(rm a complete coyering a few incbee above. Like the Canada 
and blue peas, if eown in a bearing apple ordhard, it would 
impede the gathering of the crqp. This rank growth seemed 
to invite the mice to an excellent hiding place, and early in 
the fall they gnawed the bark of several trees, in some cases 
completely girdling them. The mice caused no trouble in or- 
chards where other field crops were used. Plate XXXI, figure 
1, shows an orchard where winter rye and vetch were used for 
a cover crop, and in the background appears the ranker growing 
rape. 

^rhe results of the season's experience with cover crops, so 
far as they are now available, may be summarized as follows: 

(1) Sainfoin does not make a good cover crop for the orchard 
because it takes the plant so long to get established that when it 
is sown the first of August it does not grow enough in the fall to 
compare favorably with' other kinds of cover crops. 

(2) f^wret clover was not givon a satisfactory test because too 
little seed was used and because it was sown in an old orchard 
where the ground wa« very much shaded. It is jin aggressive 
weed. 

(3) Canada peaSy or blue peaSy with buckwheat gave very satis- 
factory results on hard clay soil where crimson clover had pre- 
viously been tried with no success. The peas kept green till 
winter. 

(4) Cow peaSf like buckwheat, are killed with the first frost, 
and for this reason do not compare favorably with Canada peas 
for use in orchard's in this latitude. 

(5) Winter vetch and winter rye form a perfect mat of vegeta- 
tion in a few weeks and remain alive through the winter. They 
do not grow high enough to interfere seriously with gathering 
wint^* fruit if sown by August first. 

(6) Mammoth clover formed a dense cover, remained alive 
through the winter, and, on the whole, was one of the most 
desirable plants tested, comparing favorably with winter vetch 
and winter rye for orc'hard use. 

(7) In some cases orchards are making so rank a growth that 
it is not desirable to add nitrogen compounds to the soil. The 
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leguminoue plants such a£ the cloyers, peas, vetches and sain- 
foin add nitrogen to the soil when they are used as cover crops. 
In such instances these should not be used for cover crops, but 
winter rye, rape or buckwheat may be u«ed. Attention should 
be called to our exi)erience in having trees girdled by mice early 
in the fall where rape was used in a newly-planted orchard. 

(S) Crimson clover has been tried at this Stiition many times. 
The results show that in this location it is not reliable for a 
cover crop. It is often winter-killed, and on hard clay land, 
where it is most needed, it does not do well.. 
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Figure 7. —Ripe Rot of Plum Fruit caused by 

THE Fungus Monilia fmctigena. 

[See Report of Horticulturist, p. 388.] 




Figure 8. — Ward's Carnation Spray Nozzle. 
[See Report of Mycologist, p. 487.] 
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REPORT OF THE MYCOLOGIST. 



F. C. STEWAKT. 



I. PRELIMINARY STATEMENT. 

During the past year the MycologiBt has prepared three bulle- 
tins. Two of these present the results of experiments made in 
1895, while in the third are repori:ed some observations made in 
1896. 

These bulletins are: 

(1) Bulletin No. 100. Combating Carnation Bust. 

(2) Bulletin No. 101. Potato Diseases on Long Island in the 

Season of 1895. 

(3) Bulletin No. 113. The Cucumber Flea-Beetle as the Cause 

of " Pimply " Potatoes. 

They are republished with this report. 

The work of 1896 has consisted chiefly of spraying experiments 
on carnations, potatoes and cucumbers, together with laboratory 
studies on the fungi causing diseases of these plants. 

The carnation experiments were designed to duplicate the 
field spraying experiments made in 1895 and reported in Bulletin 
No. 100; but owing to the peculiar weather conditions which 
prevailed in 1896, the carnation rust* did not appear to any ex- 
tent in the field, and, as a consequence, the spraying experiments 
were barren of results. 

The spraying experiments with potatoes were designed to fur- 
nish data by means of which the expense of potato spraying 
might be determined and compared with the value of the in- 
crease in yield resulting from spraying. Neither of the two 
common potato blighti? appeared, making the results of the ex- 



*^Uromyce8'caryophyllinus (Schrank) Schroeter. 
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periments exceptionally valuable, because they show what spray- 
ing will accomplish when no disease is present. It appears that 
on Long Island it will pay to spray potatoes in any and every 
season. A bulletin on this subject will soon be ready for pub- 
lication. 

The spraying experiments with cucumbers were directed 
against the downy mildew,* a disease which has' recently become 
so wide-spread and so destructive as to threaten the destruction 
of the pickle industry in southeastern New York. The results 
are very gratifying. A successful and practical remedy has 
been found. A bulletin, giving a full account of the disease and 
its treatment, will be ready for publication early in 1897. 

A large quantity of herbarium material has been collected, 
and the study of miscellaneous economic fungi has occupied 
considerable time. Some of these miscellaneous studies are 
published with this report. 

The correspondence of the Mycologist during the year has 
not been as' large as it ^ould have been, and it seems necessary 
to remind farmers again that they can materially aid this De- 
partment by reporting to the Station any outbreak of plant dis- 
eases which may come under their observation. 

The Mycologist has delivered addresses before farmers' meet- 
ings at Biverhead, Southold, Southampton, Northville, Jamaica, 
Suffem and Ooshen, and before the American Carnation Society 
at New York. 

* Pla$niopara CubensU (B. and 0.) Humph. 
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II. NOTES ON MISCELLANEOUS PLANT DISEASES. 

Macrosporium herculeum on Flat Tubnips. 

Fig. 6, plate XXXII, is taken from a photograph of a flat-turnip 
leaf affected with a spot of disease cansed by the fungus Macrospo- 
fium herculeum E. & M. This disease of flat-tuimips has been 
common on Long Island during the past two sea;sons. In some 
cases it has been so abundant as to seriously affect the growth 
of the plants. 

Circular, dead, brittle spots appear on the leaf, which, if the 
spots are numerous, withers and falls off. If the upper surface 
of one of the diseased spots is carefully scraped with a scalpel 
and the scrapings examined with a compound microscope, nu- 
merous brown, club-shaped spores will be found. (Fig. 1, 
plate XXXn.) These are the spores of a species otMacrosporium 
which, upon comparison with authentic specimens, proves to be 
M. herculeum E. & M. The species was originally described* on 
honse-radish {Ndsturtium arm^oracia), and so far as we know, has 
never been reported as occurring on any other host. On Long 
Island we have occasionally found it on cabbage leaves. On 
both cabbage and turnip the gross characters of the fungus are 
identical with those of Macrosporium cheiranthi Fr., var. 
circinans B. & C, on these hosts, but the spores of the two species 
are quite different. 

In a thin croes-section, made through a diseased spot, the 
hyphae or feeding threads of the fungus may easily be seen 
traversing the tisues in every direction. 

There are many species of Macrosporium^ the majority of which 
are saprohytes. In damp weather they may be found on almost 
any decaying vegetable matter. Often they take possession of 
tissues which have been killed by other agencies, and so closely 
simulate parasites that they are often mistaken for such, even 
by expert mycologists; but there are a few species which are 
certainly parasitic on plants. M. herculeum is one of t)^e x^Vir 
doubtedly parasitic species. 

* American Naturalist for pep., 188!^. p, IQOQ, 
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Some species of Macrosporium are known to have a second 
kind of spores which are borne within sacs (asci) enclosed in 
an envelope called a perithecinm. In other species this asciger- 
ous form is unknown. It has never been observed in M. hercu- 
Jeutn. Some of the turnip leaves affected with M. herctdeum were 
put in dieese-cloth bags, which were then placed on the ground 
out of doors and left there during the winter. The following 
spring the leaves were carefully examined for perithecia, but 
none could be found. 

During late summer of the past season the foliage of horse- 
radish on Long Island was quite generally affected with Mao- 
rosporium disease and was probably somewliat injured by it 
However, it is not likely that either the flat turnip or the horse- 
radifih is injured suflQciently to warrant the expense of spraying. 
Should treatment seem advisable, nothing is more likely to prove 
successful than Bordeaux mixture, applied before the disease 
makes its appearance. 

Blight of Corn Leaves. 

The white blast or leaf -blight of com has been so common this 
season aa to attract the attention of farmers, who attributed 
the cause to a period of unusually hot weather which occurred 
in August. Both sweet com and field com suffered; in some 
cases so severely as to materially lessen their value for fodder 
and to prevent the ears from maturing properly. Diseased leaves 
have somewhat the appearance of having been frost bitten. 

The primary cause of the disease is a parasitic fungus, Ed- 
minthosporium incanspicuum C. & Ell., which may be seen grow- 
ing on the under surfaces of the diseased spots in the form of a 
delicate olive-green mould. The appearance of the fungus, ^en 
magnified, is shown at Fig. 2, plate XXXII. " Weather " can not 
be held responsible for the disease except thai certain weather 
conditions (usually warm, wet weather) are more favorable than 
others for the development of the Helminthosporiutn. 

There is another disease of sweet corn which may be mistaken 
(or the JffelnmthQsporium difteaae. This other disease is an un- 
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described bacterial disease which attacks sweet com only, and 
principally the early dwarf varieties of sweet com. It makes 
its appearance early in the season, stunting and often killing 
the plants while they are forming ears, whereas the Hel- 
minthosporium disease usually does not appear until the month 
of August. 

The Hdminthosporium diseaae has rarely been reported as be- 
ing injuriously abundant, but on Long Island it must be regarded 
as an enemy of considerable importance. Dr. Thaxter* reported 
it abundant in Connecticut in 1889. 

No practical remedy can be recommend<?d. 

Norway Maplbs Injured by Dry WiNDS.f 
About May 25, 1895, the Norway maples {Acer platanoide$) 
on Long Island presented an appearance which puzzled obeerrant 
persons. The entire foliage, even of large trees, looked aa if 
it had been scorched by fire or killed by heavy frost. But since 
there had been no frost for at least three weeks, the phenomenon 
was at first thought inexplicable. However, the fact that the 
trouble was a general one, and appeared suddenly, suggested 
the idea that some unusual condition of the weather was re- 
sponsible for it Such was, in fact, the case. For a period of 
about a week previous to the appearance of the trouble the tem- 
perature had been unusually high for the time of year, and for 
at least three days very strong, dry winds had blown steadily 
from the west. The leaves of the Norway maples were about 
half grown at this time and very tender. The hot, dry wind 
caused the leaves to transpire water more rapidly than the roots 
could supply it, the consequence of which was the death of the 
leaves. It was observed that some treee suffered more than 
others, and trees recently transplanted were burned most se- 
verely of all. The explanation of this is, that trees in sheltered 
positions transpired less water, and, consequently, suffered less 
than trees exposed to the wind; and trees newly transplanted 
were not able to supply their leaves with water as rapidly as 

• Thaztor. R. Ann. Rept . Oonn. Exp. Sto. for 1889, p. 171. 

t Since thfs article was written Dr. Stone has reported a similar injury to 8ug:ar maples 
{Acer miccharinum) in Msssachiisetts, in Mav. 1R96. His theory as to the cause of the trouble 
is the same as the one here advanced. See Ninth Ann. Rept. of the Hatch Exp. Sta. of Mans. 
Agr'IOoU., pp. 81-82. 
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were trees with well-establicOied root systems. The oommon 
practice of horticultorists in priming away large portioiis of 
the tops of plants, especially conifers, at the time of transplant- 
ation, is based upon the ssLme principle; the object being to re- 
dace the transpiring surface to the mimimnm until the plant can 
establish a root system. 

The Norway maple is much planted as a shade tree on Long 
Island, and seems to be well adapted to both the soil and the cli- 
mate; but it suffered more from the dry wind than did any other 
common tree. The white pine was somewhat affected, and Mr. 
Nicholas Hallock called our attention to pear and apple trees 
which were slightly injured from the same cause. 

Thb Vercospora Lbaf-Spot of Tilia. 

For two years past several species of Tilia (Linden) in the 
Long Island nurseries have been attacked by a leaf-spot disease 
which disfigures the foliage and causes the leaves to fall pre- 
maturely. It is caused by the fungus, Oercospara miorosora, Saco. 
In the Botanical Gazette for 1881, Prof. Peck* has described the 
same fungus under the name Cercospora Tiliw. 

The common fungicides should control the disease. 

Phyllosticta Umitata Pk. 

In our last Report f this fungus was reported as destructive 
in 1895. During the past season it has been more abundant than 
ever, and must be placed in the list of serious orchard pests. 
More or less of the disease may be found in almost any orchard 
on Long Island, and in some it has defoliated the trees. The 
generally unhealthy condition of Long Island apple oirchards is 
probably largely due to the attacks of this fungus. Year after 
year the leaves fall prematurely, sometimes as early as the middle 
of July, and the trees become gradually weakened. In the re- 
port previously mentioned, it was stated that the three spray- 

* Peck, C. H . New speeiee of Fungi. Botanical Qasette. Vol. ▼!, p. 277. 

t Stewart, F. C. A New Leaf-apot Dlseaae of Applea. Fourteenth Ann. kept. New York 
Exp. Bta , p. 546. .- kk ^ 
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ings recoimnended* for apple 8cab would probably control the 
Phylloaticta disease alao. Observations made the past season 
indicate that this may not be true. At Cutchogue, an apple 
tree which had been sprayed with Bordeaux mixture three times; 
once before blossoming and twice after (April 27th, May 19th and 
June 3d), on June 10th was found to be badly spotted with 
PhyUo8tictay many leaves having already fallen. It should be 
stated, however, that th^e Bordeaux mixture used for the last 
two applications was not freshly prepared. It seems scarcely 
possible that Bordeaux mixture, properly prepared and properly 
applied, can fail to prevent this disease. 

Two Common Diseases of the Sunflower. 

The common garden sunflower, HeUardhus (mnuuSy is not a 
plant of much importance here, but this note may be of interest 
to those who have observed the dying of the lower leaves of sun- 
flowers and would like to know its cause. The sunflower is 
subject to several diseases, but the two under consideration are 
much more common than the others; in fact, they are almost 
universal. Every one familiar with these plants has observed 
that the lower leaves turn brown, shrivel and fall off, leaving 
only a few green leaves on the upper part of the stalk. This 
is so common that some probably think it the normal condition 
of the plant; but it is a disease, or rather two diseases, caused 
by two species of parasitic fungi. The first of these to appear 
is the disease caused by the fungus, Septoria HeUanthi Ell. & 
Kell. In the early stages of this disease the lowest leaves turn 
brown along the margins and at the tips. Soom the entire 
leaf becomes brown, shriveto and falls off. The unaided eye can 
see nothing upon the leaf, but when a small portion of a dis- 
eased leaf is placed under a compound microscope, numerous 
small, dark-brown, hollow, spherical bodies (perithecia) are seen. 
If one of these sphedcal bodies is crushed it is found to contain 
several slender, colorless spores. (See Fig. 3, Plate XXXII.) A 

• New York Exp. Sto., Bulletin No. 86, p. 70. 
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microscopic examination of ihe interior of the leaf reveala mi- 
nute fungus threads (hyphae) running tiirough the cells. These 
fungua threads cause the cells to turn brown and die. 

The second fungous disease makes its appearance a little later 
in the Beaaon. The leaves are affected in about the same manner 
as in the Septaria disease, but in this caae the naked eye can 
see that the surface of the leaf (on both sides) is covered with 
small pustules (sori) c<mtaining a brown powder. Some of the 
pustules are considerably darker colored than others. Under 
the microscope the brown powder is found to be composed -ol 
the spores of the fungus, PuccirUa Helianthi S. The light-brawn 
pustules contain uredospores and the dark-brown pustules 
teleutospores. (Figs. 4 and 5, plate XXXII.) The uredospores 
are capable of germination as soon as they are mature, and are 
the means by which the disease spreads from leaf to leaf and 
plant to plant. The teleutospores require a period of rest before 
germination. Most of them probably do not germinate until the 
following spring. It is their office to carry the fungus over the 
winter. This fungus, like the Septoria fungus, has a mycelium 
which grows within the tissues of the leaf and derives its nour- 
ishment therefrom. The Puccinia is a true rust. 

Both the Septoria and Puccinia inhabit other species of Heli- 
anfhus. Particularly is this true of Puccinia, which has been 
found on almost every known species of Helianthus. 

The Septoria disease can probably be prevented by the use of 
any of the ordinary fungicides, but the rusts are difficult to com- 
bat. 

The Hobsb-Chbstnut Disbasb. 

The horse-chestnut, Aeaculus Hippocaatanum, is a common 
shade tree on Long Island. In July the leaves begin to show 
brown spots, which continue to enlarge and coalesce until , 
finally the entire leaf is brown and dead. Long bef(^e frost 
the foliage is disfigured, the affected leaves begin to fall, and 
people wonder what is the matter. 

There are several causes which may produce this condition, 
but the chief offender is a parasitic fungus, Phyllosticta sphaerop 
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soidea E. & E., which is a near relative of the apple-leaf 
PhyUosfHcta, discussed on a previous page. One with good eye- 
sigbt can readily see the perithecia, which appear like minute 
black dots thickly sprinkled over the brown leaf-spots. 

The disease does not afifect the health of the plant to any 
great extent, because the horse-chestnut makes the principal 
part of its growth eariy in the season before the leaves fall. 
But it disfigures the foliage and the falling leaves are a source 
of annoyance. A remedy is, therefore, desirable. 

In some experiments made by Fairchild* on nursery trees at 
Geneva, N. Y., the disease was considerably checked by five ap- 
plications of Bordeaux mixture, the first application being made 
before the appearance of the disease. But Prof. Galloway f 
states that he has not been successful in combating the disease 
by spraying. He thinks that frequently it may be caused by 
agencies not affected by fungicides; for example, red spiders 
may cause it. In such cases he thinks that much benefit might 
result from a judicious use of the hose. When red spiders become 
injuriously abundant in green-houses, they are managed by using 
the hose freely. 

The Stoamorb Disease. 

The sycamore or plane tree, Platanus occidentaliSy on Long 
Island, is subject to a disease which is perhaps less conspicuous, 
but is really more injurious, than the horse-chestnut disease. 
It is so common that scarcely a tree entirely free from it can be 
found on Long Island. 

The affected trees put out their leaves tardily, and until quite 
late in the spring the foliage preeents a scorched appearance. 
During the winter season affected trees may be detected by 
their stunted, scraggy appearance, due to the presence of nu- 
merous rosettes of small twigs on the smaller branches. (See 
plate XXXIII.) 

* Fairchild, D. O. Horte-Cheatnut Leaf-Blight. Journ. Myc, Vol. vii, pp. 868-8. 

t OaUowayf B. T. Hone-Chestnut Leaf Disease. Amer. Oardenlnfc, Vol. xTii, No. 96, p. 682. 
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All of this is the work of a parasitic fangos, Olceoapofium ner- 
visequuniy which grows on the leaves fuid also on the young twigs. 
By its growth on the young twigs they are killed, and then the 
lateral buds develop into branches. The repetition of this pro- 
cess results in the formation of a rosette. 

No practical remedy is known. 

Asparagus Bust. 

Long Island market gardeners apply the name " rust *' to an 
asparagus trouble in which the subterranean portion of the stem 
shows irregular rust-oolored patches. It is frequently quite de- 
structive. The cause is unknown. 

Although the name " rust " is descriptive of this trouble, it 
should not be used, for the reason that it is already preempted as 
the proper name of an asparagus disease which is caused by the 
fungus, Puccinia Aaparagi DO. The name '' rust *^ is properly 
applied only to diseases caused by fungi belonging to the family 
of rusts, Uredinew. 

Pucoima Asparagi is a true rust. It has rarely been reported 
as destructive, but during the past year there has been a remark- 
able outbreak of it in New Jersey, Long Island and southern New 
England. Dr. Halsted, of New Brunswick, N. J., first directed 
my attention to it last September. Upon examination the Long 
Island asparagus fields were found to be badly affected. In 
fields of several acres extent it was impossible to find a single 
plant which was entirely free from the disease. 

Healthy asparagus plants will remain green until heavy frosts 
occur, but plants affected with rust were dead and dry by Sep- 
tember 1. The main stem and all of the branches were covered 
with pustules (sori) which contained a brown powder — the spores 
of the Puccinia. 

Dr. Halsted recommends burning over the affected fields in 
autunm to destroy as many of the spores as possible, but it is our 
opinion that this treatment has little or no practical value. 

Vromyces Trifolii (Hbdw. f.) Lev. 

This fungus is a true rust which is parasitic on various species 
of clover. It presents the same general appearance as the other 
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rustB, such as asparagus rust, sunflower rust, carnation rust, 
etc., but is an entirely distinct species. Qn Long Island, the 
pa»t season, it has been very abundant on the second growth, 
or rowen, of red cloyer. The damage must have been consid- 
erable. A full account of the fungus is given in Cornell Experi- 
ment Station Bulletin XXIV, issued in 1890. 
No remedy is known. 

Exoascits Cerasi (Pckl.j Badbbbok. 

Beveral additional localities for this fungus on the cultivated 
cherry have been found on Long Island in 1896. It appears to 
be well established. Br. Halsted* reports having observed it 
on a cultivated cherry tree at Newark, N. J., five years ago. 

Exohasidmm Peckii Hals. 

This has again been abundant both on leaves and infloresences 
of Andromeda Mariana. 

Ramularia cylindriopsis Pk. 
This, too, has been abundant in 1896. 

*Hal8ted, B. D. Abnormal Growths Due lo Fungi. Bapt. of Bot. Dept. of the New Jenej 
AgrU OoUege Exp. SU. for 1896, p. 855. 



Digitized by 



Google 



EXPLANATION OP PLATE XXXIL 

Pig. 1. A spore of Macrosporium herculeum. 

Pig. 2. A cluster of eporophoares of Hehninthosporium ineon- 
ifriouuniy with one spore attached. 

Pig. 3. Spores of Beptoria HeUanthi. 

Fig. 4. Three uredo-spores of Pucdnia HeUanthi, 

Pig. 5. A teleuto^pore of Pucdnia HeUanthi. 

Pig. 6. Prom a photograph of a flat-turnip leaf affected with 
Macrosporium herculeum. 

Note. — Pigures 1-5 were drawn with the aid of the camera 
Incida. Magnification^ 345 diameters. 
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PLATE XXXIII. 



A Diseased Sycamore Tree. 
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III. COMBATING CARNATION RUST.* 

Summary. 

(1) The majority of camatiaD powers atill consider rust one 
of the most serious enemies to carnation culture^ but it is not 
dreaded nearly so much as it was three years ago. 

(2) Carnation rust is not localized at the point where the pus- 
tule appears, but may be found in all parts of the plant. 

(3) Bust spores are not carried from one part of the plant to 
another by the circulation. 

(4) Bust cannot rise spontaneously. The theo9*y of spontane- 
ous generation is exploded. 

(5) The rusts found on yarious weeds are not the same as car- 
nation rust. 

(6) There have been made scarcely any properly conducted 
tests of fungicides for carnation rust. 

(7) Some of the fungicides which have been most commonly 
recommended are: Bordeaux mixture, Postite, potassium sul- 
phide, carbolic acid, copper sulphate and copper sulphate in 
ammonia. The reports on these fungicides are conflicting. 

(8) Tests of spore-germination in copper sulphate solutions in- 
dicate that 1-1000 solution is much too weak to prevent rust. 
Spores germinated readily in 1-500 solution, and there was some 
germination in 1-300 solution. 

(9) One to forty-five appears to be the strongest salt solution in 
which rust spores can germinate. 

(10) Spore-germination tests show that carnation rust spores 
are remarkably susceptible to the action of potassium sulphide. 
A 1-3000 solution entirely prevented germination 

(11) Cuttings soaked in copper sulphate solutions were much 
injured. One-half hour in 1-2000 solution produced decided in- 
jury. 

(12) Cuttings soaked in salt solution 1-20 were much injured; 
1-40 solution apparently did no harm. 



• Pubttth«d also m Bulletiii No. 100. 



Digitized by 



Google 



462 Report of the Mycologist op i^b 

(13) Cuttings soaked one-half hour in jHytaseium sulphide solu- 
tion, 1-134, rooted better and were more vigorous than untreated 
cuttings. Stronger eolutions wrought injury. 

(14) An attempt was made to cure rusty plants by weekly 
sprayings with i>ota8sium sulphide solution (1 oz. to 1 gal.), salt 
solution (8 lbs. to 45 gal.) and salt solution used alternately 
with copper eulphide solution (1 lb. to 45 gal.). All completely 
failed to cure rust. 

^15) An attempt was made to prevent rust by weekly sprayings 
with potassium sulphide solution (1 oz. to 1 gal.), copper sulphate 
solution (2 lbs. to 45 gal.)^ salt solution (8 lbs. to 45 gal.) and 
Bordeaux mixture (l-to-7i formula). At " lifting " time the per- 
centage of rusty plants on potassium sulphide plot was 43^ per 
cent; on copper sulphate plot 42 per cent.; on untreated cut- 
tings, salt and Bordeaux mixture plots 100 per cent 

(16) We know of no fungicide which will cure rusty plants, 
nor of any method of wholly preventing infection in the field. 

(17) Plants in the field are very liable to infection from neigh- 
boring fields. 

(18) Plants grown all summer under glass are easier to manage 
as regards rust. 

(19) Mr. Ward's device for spraying the lower leaves of large 
plants in the bench is an excellent one. 

(20) Some knajmack sprayers are soon " eaten out " by potas- 
sium sulphide. Buy those which are made of copper. 

(21) The greenhouse can be so managed that rust will give no 
trouble, even when susceptible varieties are grown. 

(22) It has been proven by experiment that rust will spread 
among mature plants. 

(23) Exposure to the fumes of burning sulphur for one hour 
killed rust spores. 

(24) Varieties differ greatly in their susceptibility to rust. The 
reason for this is not known. The variety Wm. Scott is nearly, 
but not absolutely rust-proof. Uncle John is probably the most 
susceptible of all varieties. 
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(25) It i« desirable that florists make experiments of their 
own. 

(26) Throoghout tiie entire life of tbe plants spray once per 
week with copper sulphate solution (2 lbs. to 45 gal.). 

HiSTOBY AND DISTRIBUTION OF OaRNATION BuST. 

About five years ago it was announced* that a new fungous 
disease of the carnation had made its appearance in the United 
States. The new comer proved to be the carnation rust caused 
by the fungus, Vramyces caryophyllinus (Schrank) Schroeter, 
common in various parts of Europe, but hitherto unknown in 
America. By the time it began to attract the attention of florists 
it had already become widely disseminated through the sale of 
cuttings and rooted plants. We have no knowledge of the exact 
time of its importation into the United States, but there is good 
reason for believing that it had been here but a short time pre- 
vious to its discovery by Prof. Taft, at Lansing, Mich., in 1890. 
Had it been long in this country it certainly would have come 
into prominence before it did, because florists are observant and 
ever watchful of the health of their plants, and mycologists, 
everywhere, are eager to find new fungi. 

The fungus was first described in 1789 by Schrank,! a German 
botanist, who gave it the name of Lycoperdon caryophyllinum. At 
this time the knowledge of fungi was very limited and the classi- 
fication much confused. The genus Lycoperdon, as now under- 
stood, includes the fungi which we call puflf balls, a group of 
plants quite different from the rusts. Later, about 1805, it re- 
ceived from PersoonJ the name odf Uredo Dianthi, and finally in 
1872 Schroeter§ gave it the name which it now bears, Vromyces 
caryophylUnus. 

In the countries of Europe the disease is of long standing but 
does not seem to be particularly troublesome. It is occasionally 

* Arthur, J. a, Botanic*! Chuwtte, Noyemb«»r« 1891. 

t Baiertobe Flora n., p. 668. 

% STBopsli Methodloa Fangorum, p. 89S. 

I Die Brand und BottpUze Sohlesient, p. 10. 
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mentioned in works on plant diseeaes and in horticaltuiral Jonr- 
nalB, but in no pait of Enrope haa it been so destroctiye and so 
mucih feared as it baa been in the United States daring the few 
years of its presence here. 

In the United States its distribution is as wide as that of the 
carnation itself. Howeyer^ it is more common and more trouble- 
some in the States lying east of the AUeghanies than in the 
interior of tiie continent. There are two reasons for this: — (1) 
the climate of the Eastern States is more moist; (2) carnation 
growers are more numerous and located closer together. It is 
not uncommon to find three or more carnationists in the same 
village. Such proximity makes it easy for spores to be carried 
by wind from one field to another. 

A very few growers are entirely free from rust. I have person- 
ally visited a good many greenhouses on Long Island but I have 
been in only one which was wholly free from rust That par- 
ticular house was kept so dry and at such a low temperature 
that the plants themselves could barely exist. Some find rust 
exceedingly troublesome, being obliged to throw out entire 
houses of certain varieties; others, although never entirely ex- 
empt from rust, have no trouble with it and dp not consider it 
as bad as the spot {Septaria Dianthi)^ bacteriosis or even stem-rot 
(VoUUeUa Didnthit). The majority still consider rust one of the 
most serious enemies to carnation culture, but it is not dreaded 
nearly so much as it was three years ago. During the winter of 
1892-93 the rust scare amounted almost to a panic. As an indi- 
cation of the interest taken in the matter at that time it is an 
interesting fact that three lengthy papers* on carnation diseases 
were presented to the American Carnation Society at its meeting 
held in Pittsburg, Pa., Feb. 21-22, 1893. 

SoMB Popular Errors Regarding Bust. 

The life history and microscopic characters have been so ably 
treated by Profs. Halsted, Arthur and Atkinson in the annual 

* Halsted, B. D.. DfsaaseB of the Oarnation other than Rust: Atkinson, Qeo. F., Carnation 
Diseases; Ward, 0. W., Carnation Enemies and Supposed Remedies. 
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reports of the American CarnatioQ Society that it is aiinecessary 
to discuss them in detail here. It is sufficient to call attention 
to a few erroneous ideas which are held by some florists. 

Strange as it may seem there are still some who do not know 
carnation rust In reply to a request for specimens of rust on 
the variety Wm. Scott I received from Kentucky leaves affected 
with bacteriosis. I have known of other cases in which these 
two diseases have been confused. The most reliable test for rust 
is the presence of the brown powder. The external manifesta- 
tion of the presence of rust is in the production of chocolate- 
brown, elliptical, blister-like pustules (sori, sing, sorus) on the 
leaves and stem. If one of these pustules is rubbed with the 
slightly moistened finger tip a fine brown powder clings to the 
finger. This powder is composed of the spores or " seeds " of the 
rust fungus. 

Some florists believe that rust is localized in those parts of the 
plant where the pustules make their appearance. Upon this 
theory as a basis they hope to eradicate the disease by the re- 
moval and destruction of the diseased leaves. While such prac- 
tice is to be commended it can not, reasonably, be expected to 
effect a cure. The spread of the disease may be checked but 
that is all. By the time the pustule appears the mycelium has 
already spread to other parts of the plant. 

This leads us to the consideration of another erroneous idea 
in regard to the circulation in plants. The circulation in plants 
is quite different from that in animals; that is to say, in plants 
the liquids do not follow definite channels in any sense homolo- 
gous with the veins and arteries of animals, but instead, pass 
from cell to cell directly through the cell^alla according to the law 
of osmosis.* Consequently it is not possible (as some believe) 
for rust spores, although of microscopic size, to be carried 
from one part of the plant to another by means of the circulation. 
Bust spores are never found on the interior of carnation plants 
except in the immediate vicinity of the pustules. 



* If two miscible liquids are separated bj a membrane each liquid will pass through the 
membrane and become diffused throughout the other. This is known as the osmosis of 
liquids. 

30 
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To prevent a possible misunderstanding which may arise from 
what has just been said it should be stated that the rnst fnngns 
consists of two portions: (1) a yegetatiye portion consisting of 
delicate colorless threads (mycelium) which are found only on 
the interior of the plant; and (2), a reproductive portion com- 
posed of the brown spores found in the pustules just beneath the 
epidermis of the leaf. The spores are the " seeds " of the fungus 
and not the fungus itself. 

A few florists are not yet fully convinced that it is impossible 
for rust to arise spontaneously. There are a few diseases of 
plants which may be produced by unfavorable conditions of 
climate or soil or methods of culture. Such diseases are called 
physiological diseases and are never contagious. But no disease 
which is due to the destroying action of parasitic fungi or bac- 
teria can ever be produced by any conditions of climate^ soil or 
culture whatever unless the specific germ of the disease cornea 
in contact with the plant; however, such conditions may accel- 
erate the advance of the disease by being favorable to the devel- 
opment of the parasite or by reducing the vitality of the host- 
plant Carnation rust is caused by the fungus, Vromyces caryo- 
phyllinuSy which is a plant as truly as is the carnation itself. No 
carnation plant can become affected with rust unless it was 
propagated from a cutting containing the rust-mycelium or else 
comes in contact with rust spores. The theory of spontaneous 
generation, once vigorously advocated, has been, during the 
present century, so completely exploded that it is no longer up- 
held by any scientist in good standing. 

Another popular error which should be corrected is the idea 
that the rust found on weeds is the same as carnation rust. In 
one case,* at least, this error has appeared in print. Prom con- 
versation with florists I have learned that there are a good many 
who do not understand this matter. A Long Island florist once 
told me that he had discovered the source of the rust which was 
attacking his carnations. He conducted me to a patch of Can- 
ada thistles affected with the rust, Puccinia suaveolens, and point- 



♦ Hatfl» Id, T. D., Garden and Forest, 18M, Vol. VII., p. 17. 
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ing to them said, " There is where rust comes from." The family 
of rnstSy UredinecB, is a large one. A great many weeds are 
affected — some with two op more species of rust — ^but, so far 
as known, none of them harbor the carnation rust, Vromyoea 
earyophyUinus. According to Dr. Winter* the host-plants of U. 
caryophyttinus are Dianthm caryaphyllua L. (Carnation), D. proli- 
fer L. D. euperhus L. and Gypsophila panioulata L. 

FuNGiciDBS Which Havb Bbbn Rdgommdnddd for Bust. 

A perusal of the floricultural literature reveals the fact that 
quite a variety of remedies have been recommended for carna- 
tion rust. One would naturally expect that these recommenda- 
tions, coming as they do for the most part from practical florists, 
would point us at once to the proper method of combating rust. 
But it is to be observed that the evidence is frequently contra- 
dictory, some of it is pure theory and only in a few cases are the 
recommendations for treatment based upon the results of prop- 
^erly conducted ezi>eriments. Let us briefly review the literature 
of some of the fungicides recommended. 

BordeaiuD nUwiure. — ^This is the leading fungicide. It has been 
proven by experiment and in practice to be a specific for a long 
list of fungous diseases. It is in general use for spraying vine- 
yards, orchards and potato flelds. When the destructive charac- 
ter of carnation rust was brought to the attention of botanists 
they unhesitatingly recommended the use of Bordeaux mixture 
and gave the subject no further consideration. Florists who 
tried it in practice reported from time to time in the columns of 
the American Florist and Floriste^ Exchange. Most of these re- 
ports were favorable but some were unfavorable. It is not worth 
while to consider them in detail because, with one exception, 
the experiments were not made under test conditions. Those 
who tried the Bordeaux mixture were so anxious to entirely 
eradicate the disease from their premises that they did not take 
the precaution to leave a few untreated plants with which they 
might compare their treated plants in order to determine 



* Winter, Q., Rftbh. Kryptofiramen Flora I., AbtlieU I., p. 149. 
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whether the treatment was beneficial or otherwise. (This ap- 
plies not only to tests of Bordeaux mixture but to tests of all 
other fungicides as well.) Without such a check for comparison 
an exi>eriment has but little value. If the disease disappears 
under treatment such disappearance may be due to the treatment 
or it may be due to something else. Carnation rust is very ca- 
pricious in its behavior. I know of at least one case and have 
heard of several others where plants badly rusted completely 
recovered without any treatment whatever. 

The exception above noted is an account of a spraying experi- 
ment made by W. K. Beattie* at Columbus, Ohio. A bench of 
badly rusted plants of the variety Tidal Wave was divided into 
plots and sprayed weekly with solutions prepared according to 
the following formulae: 

(1.) Bordeauw mixture: — 

Copper sulphate, six pounds; 
Quick lime, five pounde; 
Water, twenty-two gallons. 

(2.) Sulphide of potassium: — Two ounces to 22 gallons water. 

(3.) Chloride of copper: — Three ounces to 22 gallona water. 

"After three applications had been made a marked diflPerence 
could be noticed between the sprayed and the unsprayed plants 
especially in favor of Bordeaux mixture.'' In all, five applica- 
tions were made and the three sprays were found about equal in 
eflflciency, "all showing a marked increase as compared with the 
unsprayed." The author concludes that it is impossible to exter- 
minate the disease by any means whatever when it has once 
become established and efforts must therefore be directed to the 
prevention rather than the cure of it. 

Carnation rust has received very little attention at the Experi- 
ment Stations. Lodeman f at the Cornell Experiment Station 
claims to have cured badly rusted carnations by two applications 
of Bordeaux mixture. As no untreated plants were left for a 
check his results cannot be taken as proof of the efficacy of 
Bordeaux mixture. 



• Beattie, W. R., Oarnatloo Rust. Florists' Exchange, Vol. VI., p. 49S. 
t Lodeman, E. Q., Cornell Ezp. Sta., Ball. No. M, p. 838. 
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Fostite is a patented fungicide. Several have reported on it 
favorably, but as with Bordeaux mixture the reports were not 
based upon piroper exi>eriments. W. Davison* used copper sul- 
phate solution on one-half of a lot of rusty plants and Fostite on 
the other half. The copper sulphate checked the rust but Fostite 
cured it completely. 

Poiassiufn sulphide: — Beattiet found that potassium sulphide 
checked rust and treated plants produced more flowers than did 
untreated. H. E. OhittyJ got good results from the use of a 
spraying solution made by dissolving two pounds of potassium 
sulphide in forty-five gallons of water. In an address before the 
Massachusetts Horticultural Society January 26, 1895, Dr. Hal- 
sted said,§ ^^For camatioin diseases potassium sulphide i oz. to 
1 gal. has proved successful." Orpet|| reported it a failure. 

Carbolic acid: — Tracht and Sonfl found three teaspoonfuls of 
carbolic acid to a bucket of water to be an effectual remedy. 
Beckert Bros.** cured badly infested stock by two applications 
of a 1 per cent, solution of carbolic acid and did no harm to the 
foliage. 

Copper sulphate and ammonia: — This I believe has been used 
more generally than any other fungicide. In most cases the fol- 
lowing formula has been followed: — 

Dissolve one pound of copper sulphate in two quarts of am- 
monia in a two-gallon jar. When dissolved add another quart 
of ammonia and stir well. Add one pint of this solution to a 
barrel of water and spray every two weeks. 

This formula appeared regularly at the head of the carnation 
columns of the American Florist from Aug. 9, 1894, to Nov. 17, 
1894, and for several issues following that of Feb. 2, 1895. Very 
few have published reports on this fungicide, but from conver- 
sation and correspondence with florists I learn that it has some- 
times appeared to be a success and sometimes a failure. Wm. 

* DaTidaoD. W., Fostite for Carnatioii Rust. Floritto* ExchaD|:e, Vol. VII., p. 148. 

t Beattie, W. R., Oamatlon Rust. Florists* Sxchaoge. Vol. VI., p.'492. 

t Sulphide of Potassiom for Carnation Rust. Florists* Exchange,: Vol. VI., p. 1016. 

i Halsted, B. D.. Fungous Diseases of Ornamental Plants. AmericAn Florist, Vol. X., p. 629; 
also Florists* Exchange. Vol. VII., p. 617. 

! Orpet, O. B , Carnation Rust. American Florist, Vol. IX . pp. 518-^14. 

t Tracht, J. A., and Son, Carbolic Acid for Carnation Rust. American Florist, Vol. IX., 
p. 681. 

** Beckert Bros., Carbolic Add for Carnation Rust. American Florist, Vol. IX., p. 880. 
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Stuart's* experiments on spore-germination show that it cannot 
poosibly have any value as a preventive of rust Some gennina- 
tion occurred in a solution twenty-eight times the strength of this 
formula. 

Copper sulpJiate: — It has been found that plain copp^ sulphate 
solutions of considerable strength may be used on carnations 
Ttithout injujry to the foliage. Mr. 0. W. Ward has used as much 
as three pounds of copper sulphate to a barrel of water without 
any noticeable injury to the plants. Prof. Taftf found a 1-1000 
solution of copper sulphate, applied once a week, entirely suc- 
cessful against carnation rust and recommended this treatment 
as being the most satisfactory. 

Other fungicides which have occafiionally been used and recom- 
mended are: — Ammoniacal copper carbonate solution, fir-tree oil, 
Littles' "Antipest," common salt, copper chloride, corrosive sub- 
limate, sulphate of iron and arsenic. 

Spobb-Gbbmination in Funoigidbs. 

A fungicide protects a plant from the attacks of parasitic fungi 
by preventing the germination of fungus spores which happen to 
come in contact with the foliage of the plant. As a guide to the 
intelligent use of a fungicide against a particular fungus it is, 
therefore, important to know whether the fungicide is capable 
of preventing the germination of the fungus spores. Fungicides 
which prevent the germination of spores of some species of fungi 
may not be able to prevent the germination of spores of other 
species of fungi or else stronger solutions will be requi]:ed. It is 
nearly always advisable to make laboratory tests of spore-germi- 
nation in the fungicide to be tested before undertaking spraying 
experiments. Time is saved by so doing. 

The germination tests of rust spores herein reported were made 
for the purpose of determining the best fungicide to use against 
carnation rust. In all cases the spores were germinated in hang- 
ing drops in Van Tieghem cells. In the check cells plain 

*Stuart,lWin., Some Stodies upon Caroatton RustftSth Ann. Kept. ,VermoDt Ezp. Bta., 
1894, p. 11«. Also AmerioAo Florist, Vol. IX., July 96. 1891, p. 1888.* 
t TafI L. R, Camatioo Rust Combated. iFiorisU' Exchange, Vol. VII., p. 188. 
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tap-water was used. In order to secure absolutely parallel con- 
ditions, except as to the liquid in which the spores were germin- 
ated, the treated cells and check were, in every case, taken from 
the same spore-pustule, or sorus, as it is technically called. 
The results are presented in the following tables: 



Copper Sulphate. 



Strmgth 

of sola- 

Hon. 


Knmbor 
of colls. 


Timo. 


Germination. 


1-300 


4 and 
check 


22 hrs. 


Check fi:erminating freely. All treated cells showed 
considerable germination with vigorous germ- 
tnbes. 


1-400 


4 and 
cbeck 


22 hrs. 


Check germinating fairly well. All treated cells 
showed germination. Several long germ-tnbes in 
each cell. 


1-500 


4 




Sove germination in all. 


1-600 


3 and 
check 




Some germination in aU. Check germinating most 
freely. 


1-600 


3 and 
check 


15 hrs. 


All germinated — treated cells more Tigoroasly than 
check. 


1-^00 


3 and 
check 


6 hrs. 
16 hrs. 


Many spores in each of the four cells germinating. 
None of the treated as good as check, although two 
of the treated were germinating vigorously. 


1-500 


3 and 
check 


20i hrs. 


Check and two treated germinating, treated doing 
well but uoc as good as check. No germination in 
one of the treated. 


1-1000 


4 and 
check 


22 hrs. 


Check germinating nicely . All of the treated showed 
germination but none as good as check. Qerm- 
tubes vigorous. 
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Report of the Mtgolooist of thb 
Common Salt. 



Streneth 

of soTu- 

lion. 


Number 
of cells. 


Time. 




1-30 


2 and 
check 


22 hrs. 


Check germinating vigoronsly. Ko germination in 
treated cells. 


1-35 


4and2 
checks 


22 hrs. 


One check germinating fairly, the other not at all. 
No germination in treated cells. 


1-40 


4 and 2 
checks 


22 hrs. 


Checks both germinating yigoronsly. No germina- 
tion in treated cells. 


1-45 


4 and 2 
checks 


20 hrs. 


Checks germinating very vigoronsly. Treated cells 
show from one to several germ-tubes barely 
started. At end of 25 hours no further develoi>- 
ment. Evidently this is the limit. 


1-50 


2 and 
check 


19 hrs. 


All germinatingi but treated not as good as check. 



Potassium Sulphide. 



tion. 


Number 
of cells. 


Time. 


Oerminatioii. 


1-100 


3 and 
check 


72 hrs. 


Check dry, but had started to germinate; treated 
cells in good condition but showing no signs of 
germination. 


1-135 


5 and 2 
checks 


15 hrs. 


One check germinating freely, the other only at 
edge of the drop; no germination in treated cells. 


1-250 


2 and 
check 


22 hrs. 


Check germinating freely; no signs of germination 
in treated cells. 


1-250 


2 and 
check 


22 hrs. 


Check germinating freely ; no signs of germination 
in treated cells. 


1-300 


4 and 2 
checks 


19 hrs. 


Almost every spore in checks germinating ; treated 
cells show no signs of germination. 
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Potassium Sulphide— Con^ntied. 



Uon. 


Number 
ofoellfl. 


Time. 


Germln&Uoo. 


1-400 


4aDd2 
checks 


19 hrs. 


Checks germinating vigorously; treated cells show 
no signs of germination. 


1-600 


4 and 2 
checks 


18 hrs. 


Checks germinatiug moderately; treated not at all* 


1-625 


4 and 2 
checks 


22 hrs. 


Odc check germinating, the other not; no sigus of 
germination in treated cells. 


1-700 


4 and 2 
checks 


21 hrs. 


Checks germinating freely ; no signs of germination 
in treated cells. 


1-1000 


4 and 2 

checks 


23 hrs. 


Checks germinating vigorously ; no signs of germi- 
nation in treated cells. 


1-1200 


2 and 
check 


41 hrs. 


Checks germinating vigorously ; no signs of germi- 
nation in treated cells. 


1-1200 


7 and 2 
checks 


17 hrs. 


Checks germinating weakly ; treated not at all. 

# 


1-1200 


4 and 
check 


27 hrs. 


Checks germinating vigorously; no signs of germi- 
nation in treated cells. 


1-1500 


4 and 2 

checks 


17 hrs. 


One check germinating freely, the other moderately ; 
no germination in treated cells. 


1-2500 


3 and 2 
checks 


22 hrs. 


One check germinating freely, the other not at all ; 
no germination in treated cells. 


1-^3000 


4 and 2 
checks 


18 hrs. 


Checks germinating very vigorously; no signs of 
germination in treated cells. 


1-3000 


4 and 
check 


17 hrs. 


Check germinating freely around edge of drop ; no 
signs of germination in treated cells. 
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The results of these tests are somewhat remarkable. Copper 
sulphate is considered an excellent fungicide, but as a preventive 
of the germination of carnation rust spores it is not nearly so 
eflBcient as potassium sulphide. Copper sulphate, 1-300, failed to 
wholly prevent germination, whereas potassium sulphide, 1-3000, 
completely prevented germination. These studies taken in con- 
nection with the results of our spraying experiments reported in 
a subsequent part of this bulletin lead me to believe that the 
beneficial results obtained by Prof. Taft* at the Michigan Agri- 
cultural College were accidental and not due, as he supposed, 
to the copper sulphate spray, 1-1000. No check is mentioned and 
I think there was none. In the germination test, copper sulphate, 
1-500 (which is double the strength used by Prof. Taft) did not 
prevent germination. Generally the germination was less vigor- 
ous than in the treated cells, but the germ-tubes appeared healthy 
and capable of developing a mycelium if opportunity were offered. 

It was frequently observed that spores lying at the edge of the 
hanging drop germinated sooner and more vigorously than spores 
nearer the center of the drop. This happened in pure water as 
well as in the fungicide solutions. The explanation of the phe- 
nomenon is as follows: spores, like seeds, require oxygen for their 
germination, and those spores lying near the edge of the drop 
have a more abundant supply of oxygen. 

My results do not quite agree with those obtained by Wm. 
Stuart.f In copper sulphate, 1-500, he made two cultures neither 
of which showed any germination. I made sixteen cultures and 
fifteen of them showed more or less germination. In copper sul- 
phate, 1-1000, he made seven cultures of which five did not 
germinate at all and two germinated nicely. I made four cul- 
tures all of which germinated. I am unable to account for these 
discrepancies except to suggest that in his tests of the 1-500 
strength it may be possible that he accidentally used spores 
which were incapable of germination under any conditions. This 
sometime happens. 

• Taft, L. R., Carnation Eust Oombated. FlorinU* BzohanM, Vol. Vn.«p. 128. 
t Stuart, Wm., Some Studies upon Carnation Rust. 8th Ann. Rept. Vermont Exp. Sta., 
1894, p. 116. Also American Florist, Vol. IX., July 86, 1894, p. 1883. 
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In potassiiim solphide solution^ 1-1000, he made eight cnltores, 
three of which failed to germinate, four germinated poorly and 
one ahowed good germination. I made four cultures in thi» 
strength solution and obtained no signs of germination. In potas- 
sium sulphide, 1-2000, he made six cultures, two of which showed 
no germination, two poor germination and two medium germina- 
tion. I made eleven cultures in this strength and obtained no 
germinati<m at all; nor even in cultures made in solutions of 
1-2500 and 1-3000. I used potassium sulphide from freshly 
opened packages. Upon exposure to the air it undergoes chem- 
ical change. This may account for the differences. 

Mr. Stuart's experiments indicate that iron sulphate (copperas) 
may be a good fungicide against rust. A 1-2000 solution entirely 
prevented germination. 

Soaking Cxtttings in Fungicides. 

Carnations are propagated chiefly by means of cuttings. If 
these cuttings are taken from plants affected with rust they are 
likely to contain portions of rust-mycelium which will develop as 
the carnation develops. The cure of affected plants by means of 
fungicides, if possible, must at least be a very difficult process for 
the reason that the mycelium or vegetative portion of the fungus 
is ensconced within the tissues of the plant where it is inaccessi- 
ble to fungicides applied externally. 

A plant may be affected with rust and yet not show it. Plants 
apparently in perfect health at the time the cuttings are taken 
may be affected with rust and transmit it to the cuttings. Hence 
it can rarely be determined with certainty whether a particular 
lot of cuttings is rust-free or not. 

For the above-mentioned reasons it is very desirable that some 
process be devised whereby the rust-mycelium in cuttings may be 
killed so that the florist may be sure that he is starting with 
healthy stock. It occurred to me that possibly this end might be 
attained by soaking the cuttings in fungicides. If a freshly-cut 
stem is placed in a liquid, not too concentrated, the liquid will 
rise in the stem and penetrate to all parts. Anyone can demon- 
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Btrate this to his satisfaction by placing the cut end of the stem 
of a white carnation in a bottle of thin red ink. In a short time 
the white petals will be streaked with red. This treatment 
brings the fongicide into direct contact with the rust-mycelium 
and we anticipated striking results. 

The first step in the ezi>eriment was to determine what effect 
the treatment would have upon the cuttings themselves. The 
fungicides used were copper sulphate solution^ potassium sul- 
phide solution, and salt solution. In the tests of spore-germina- 
tion these fungicides had been shown to be capable of preventing 
the germination of rust uredo-spores. While it does not neces- 
sarily follow that they would kill the rust-mycelium when 
brought into contact with it, it is reasonable to suppose that 
such might be the case. 

In all of the soaking experiments each lot of cuttings was tied 
into a bunch by itself and the cut ends immersed in the fungicide. 

The following is a record of the experiments made to determine 
the effect on cuttings of soaking them in fungicides: — 

Copper sulphate. — January 23, 1895, ten lots of cuttings were 
prepared. Each lot contained 25 cuttings — 12 of the variefy 
Michigan and 13 of the variety Uncle John. Three lots were 
soaked in copper sulphate solution of the strength 1-2000, three 
lots in copper sulphate, 1-1000, three lots in copper sulphate, 
1-500, and one lot, used a check, was not soaked at all. Of the 
three lots in each of three strengths of copper sulphate, one lot 
was soaked one-half hour, one lot one hour and the third lot 
two and one-quarter hours. After soaking, the cuttings were all 
'' struck '' January 23. The results are shown in the following 
table: 
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BtreDnrtb of sola- 
tlon. 


Time soaked. 


NombsrofcnUiDgs 
used. 


Nnrobsr of cattines rooted 
Feb. 2e. 


Check. 


Untreated. 


25 


19 rooted. 


1-2000 


ibour 

1 bour 

2i hours 


25 
25 
25 


6 rooted. 
1 rooted. 
1 rooted. 


1-1000 


ihour 

1 bour 

2i hours 


25 
25 

25 


None. 
None. 
None. 


1-500 


i bour 

1 hour 

2i hours 


25 
25 
25 


None. 
None. 
None. 



It appears that carnation cuttings soaked in copper sulphate 
even in as weak solutions as 1-2000 were very much injured. 

Common salt. — ^April 25, 1895, cuttings were selected at ran- 
dom from rusty plants of the variety Uncle John, and divided 
into five lots, one of which was used as a check and the other 
four soaked in salt solutions with the following results: 



StreDftb of soln- 


^Time soaked. 


Number of cut 
tiDf s Qsed. 


CoMDiTioN Juki 12 


tton. 


Kamber rooted. 


Nambermstj. 


1-40 


i hour 
1 bonr 


25 
24 


22 
24 


18 
22 


1-20 


i bonr 
1 hour 


25 
53 


12 
6 


12 
6 


Check* 


Untreated 


25 


25 


13 



*Thfs cb^ck WM U"od also for tbe second ezperfment wit|i potassium sulphide solution. 
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Salt, 1-20, wrought decided injury; but salt, 1-40, apparently 
did no harm. 

Potassium sulphide. — February 26, 1895, nine lots of cuttings 
were prepared — four lots of the variety Lizzie McGowan, four lota 
of the variety Daybreak and one lot of the variety Uncle John. 
Three lots of McGowan and three lots of Daybreak were soaked 
for one-half hour in potassium sulphide solution of strength 1-134, 
1-267 and 1-401 respectively. The remaining three lots were not 
soaked at all. All cuttings were " struck " February 26. Those 
which rooted were potted April 11 and (checks excepted) there- 
after sprayed weekly with potassium sulphide, 1 oz. to 1 gal. 

The results of the soaking experiment are shown in the follow- 
ing table. In the last column the results of spraying are given. 











Condition April 11. 






Strength of 
solution. 


Time soaked. 


Num- 
ber of 
cut- 
tisgs. 






Variety. 


Num- 
ber 
rooted. 


Remarks. 


July 15. 


m 

Uncje Jobn 


Check 


Untreated 


13 


9 




9 rusty 




Check 


Untreated 


10 


9 




rusty 




1 oz. to 1 gal. 
(1-134) 


ihour 


10 


9 


More vigorous 
than check 


2 rusty 


McGowan 


1 oz. to 1 gal. 
(1-267) 


ihonr 


10 


10 


More yigornuB 
than check 


6 rnsty 




1 oz. to 3 gal. 
(1^01) 


ihoar 


10 


10 




rusty 




Check 


Untreated 


10 


5 




2 rusty 




1 oz. to 1 gal. 
(1-134) 


ihour 


10 


8 




rusty 


Daybreak 


1 oz. to 2 gal. 
(1-267) 


ihoor 


10 


7 




rusty 




1 oz. to 3 gal. 
(1-401) 


ihour 


10 


8 




rusty 

i 
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In this experiment, cuttings appear to have received a positive 
benefit from having been soaked in potassium sulphide solution. 
Desiring to ascertain the effect of soaking for a longer time and 
in stronger solutions, a second experiment was made as follows: 

April 25, 1895, six lots of cuttings of the variety Uncle John 
were selected at random from rust-infested stock. All poor cut- 
tings were discarded. Five lots were soaked in strong solutions 
of potassium sulphide, and one lot was left untreated for a check. 

The results are set forth in the following table: 



strength of 
Bolulioii. 


Time soaked. 


Number of 
cuttings. 


Condition Junb 12. 


Number rooted. 


Condition as 
regards rust. 


1 oz. to 1 gal. 
(1-134). 


Ihr. 


25 


12 


All bhow rast. 


2 oz. to 1 gal. 
(1-67). 


ihr. 
Ihr. 


25 
25 


5 
none. 


All show mat. 


3 oz. to 1 s'a[, 
(1-15.) 


ihr. 
Ihr. 


25 
25 


none, 
none. 




Check. 


Untreated. 


25 25 


13 show rust. 



It will be seen that strong solutions of potassium sulphide 
proved very injurious. Even of those soaked for one hour in 
strength 1 oz. to 1 gal. (1-134) less than 50 per cent, rooted, 
whereas, in the previous experiment this strength for one-half 
hour appeared to benefit the cuttings. 

These experiments on the soaking of cuttings are so incomplete 
that we are not warranted in drawing conclusions from them, 
and, so far as I know, no other experiments of the kind have 
been reported. However, it seems to me not improbable that 
some treatment of this kind may yet be found advantageous. 

The experiments indicate that copper sulphate cannot be used 
for this purpose. Of cuttings soaked one-half hour in a 1-2000 



Digitized by 



Google 



480 Report of thb Mycologist of the 

solntion only 24 per cent, rooted, and of cuttings soaked the same 
length of time in a 1-1000 solution none rooted, while untreated 
cuttings under entirely parallel conditions, except that they had 
not been soaked, rooted 76 per cent. Copper sulphate solution as 
strong as 1-500 does not prevent the germination of rust spores. 

Potassium sulphide is the most promising fungicide tried for 
soaking cuttings. As previously stated, cuttings soaked one-half 
hour in potassium sulphide solution, 1-134, rooted a larger per- 
centage and appeared more vigorous than check. And yet 1-134 
is more than twenty times the strength required to prevent ger- 
mination of rust spores. ;'t i^^ 

In the case of salt, a 1-20 solution was injurious, but a 1-40 
solution for one hour did no harm. The strength required to 
prevent spore-germination is not less than 1-45. 

For soaking cuttings it is best to discard all solutions which 
will not prevent germination of rust spores. Otherwise, the 
spores which cling to cuttings taken from infested houses might 
germinate and start the disease, thereby counteracting the good 
effect of soaking. 

It will be seen that rust appeared on cuttings which had been 
soaked in potassium sulphide and also on those soaked in salt 
solution. But this fact should not be considered proof that the 
treatment had not killed the mycelium in the cuttings. In both 
cases, forty-eight days intervened between the date of soaking 
the cuttings and the date on which the plants were examined for 
rust. This gives ample time for rust pustules to result from in- 
oculation occuring after the cuttings were soaked. 

An Experiment on Curative Treatment of Rust. 

In order to determine what can be accomplished by curative 
treatment of rust the following exepriment was made: 

The plants used were, at the beginning, about three inches in 
height and potted in 2-inch pots. They were of three varieties; 
viz., Daybreak, Michigan and No. 54, and had been proi)agated 
from rusty stock in a house where rust was plentiful. They were 
divided into four lots and placed under treatment March 4, 
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Lot I consisted of 32 plants of Daybreak, 80 plants of Michi- 
gan and 10 plants of No. 54. They were sprayed once per week 
with salt solution, 8 pounds of salt to 45 gallons of water. While 
these plants were kept in the house (March 4 to May 27) they were 
never free from rust and by May 22 they showed considerable 
rust. May 27 all rusty leaves were removed and the plants set 
in the fields. In an examination made July 15, rust was found 
on 1 plant of Daybreak, 65 plants of Michigan and on none of 
No. 54. 

Lot II consisted of 32 Daybreak, 80 Michigan and 10 No. 54. 
This lot was sprayed weekly — alternately with salt solution 
(8 lbs. to 45 gal.) and copper sulphate solution (1 lb. to 45 gal.). 
While indoors there was constantly a considerable quantity of 
rust. May 27 all rusty leaves were removed and plants set in 
the field. July 15 there was 1 rusty plant of Daybreak, 74 of 
Michigan but none of No. 54. 

Lot III consisted of 32 Daybreak, 93 Michigan and 10 No. 54. 
This lot was sprayed weekly with potassium sulphide solution 
(1 oz. to 1 gal.). While indoors the plants showed considerable 
rust. May 27 all rusty leaves were removed and the plants set 
in the field. July 15 rust was found on 4 plants of Daybreak 
and on 79 of Michigan but on none of No. 54. 

Lot IV consisted of 32 Daybreak, 80 Michigan and 14 No. 54. 
This lot was not sprayed at all. The plants showed consider- 
able rust while indoors. May 27 all rusty leaves were removed 
and the plants set in the field. July 15 rust was found on 6 Day- 
break, 68 Michigan and 1 No. 54. 

It will be observed that there was no appreciable difference 
between the untreated and treated plots as regards the num- 
ber of rusty plants, notwithstanding the fact that the treated 
plots had been sprayed once per week from March 4 to July 15. 
At the latter date we gave up all hopes of curing the plants and 
burned the entire four lots. Had the fungicides used possessed 
any value as curative agents, some benefit should have been man- 
ifest on the plants sprayed faithfully for eighteen weeks. 
31 
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It may be asked what was the object of alternating salt solu- 
tion with copper sulphate solution. It does not seem reasonable 
to suppose that the two fungicides used together in alternation 
could give better results than when used separately, but inas- 
much as some carnation growers in the vicinity of Boston have 
advocated this treatment it was thought best to give it a trial. 

From this exi)eriment it appears that Michigan is more suscep- 
tible to rust than either Daybreak or No. 54. However, other 
observations show that Daybreak takes rust very easily. 

An ExPBmiMENT on Prevention of Rust by Spraying. 

In March, 1895, we received from Fred Doraer & Son of La- 
fayette, Indiana, 3000 healthy* cuttings of the variety Uncle 
John. These were placed in a rust-free propagating house and 
while rooting they were sprayed weekly with potassium sulphide 
solution, strength 1 ounce to 1 gallon. Every precaution was 
used to keep them from rust infection. May 18 they were set in 
the field. 

They were set in 11^ rows. A few days later the partial row 
was filled out with rooted plants received from Dorner & Son. 
There were then 12 rows containing about 3100 plants. Spraying 
was begun May 23 as follows: Two rows were sprayed with 
potassium sulphide solution, one ounce potassium sulphide to one 
gallon of water; three rows were sprayed with copper sulphate 
solution, two pounds of copper sulphate to forty-five gallons of 
water; two rows were sprayed with salt solution, eight pounds of 
salt to forty-five gallons of water; three rows were sprayed with 
Bordeaux mixture made of six pounds of copper sulphate, with 
sufiQcient lime to neutralize it, to forty-five gallons of water; the 
remaining row was left for a check and not sprayed at all. Sub- 
sequent sprayings were made at intervals of about one week on 
the following dates: June 1, 8, 14, 21 and 28, July 10, 16, 22 and 
31, August 10, 16 and 24. 



•I have Inqufred carefully Ir.t > thp . f<rd5'i n of Mr. Dorner's pl«c«. I »m asfured bj 
Mr. Dorner and ali»o\by Dr. J. C. Arthur, brtar.lst of the In-^Iana Fxperiment Statioo. 
that Mr. Dorner has never had anv rust on his premfpes. Iir. Arthur fays that the nearest 
place where rust is found is at Indianapolis, ») miles from Lafayette. The original healthy 
condition of the outtings Is beyond question. 
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On July 15, each and every plant was carefully examined and 
all which showed the least tiace of rust were destroyed. This 
process was repeated July 27 and August 2. August 27, when the 
plants were ** lifted,'^ the check and plots sprayed with salt and 
with Bordeaux mixture were found to be so completely overrun 
with rust that it was thought best to destroy the entire stock in 
these three plots. There were just a few plants which did not 
show rust but they were so very few that no record of their num- 
ber was kept. Practically all were rusty. 

The results of the experiment may be tabulated as follows: 







Number 
of pl&Dis 
treated.* 






tf ITMBCR or 


RrsTY Fiji If TB. 




Fungicide used. 


July 15 


July 27. 


August 2. 


August 27. 


Total rusty plants. 


Potassium 

8ulpbi(le 

(I oz. to 1 

gal.) 


407 


1 


5 


95 


1 

76 

1 


177 = 43H% 


Copper sul- 
phate (2 IbH. 
to 45 gal.) 


604 


4 


8 

• 


104 


j 1.8 


254 = 42 % 


Salt (8 lbs. 
to 45 gal.) 


397 


23 


I 


75 


remainder 


397 =100 % 


Bordeaux 
mixture 
(1-7^ form- 
ula.) 


890 1 


30 


9 


69 


t( 


890 = 100 % 


Cbeck 
(untreated.) 


236 , 


i^l . 


1 


<i 


236-100 % 





In this experiment, all of the fungicides used were prepared 
by myself and, with the exception of two sprayings were applied 
by myself. The two sprayings excepted were made by employees 
under my direction. 

* In the course of the season nearly 500 of the plants were lost from various causes ; some 
we/e killed by stem-rot, others were torn out or covered up in cultivation or met with some 
accident. The numbers ^Iven in the column under "Number of plants treated" represent 
the numbers of living plants on the several plots July Vi. 
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In consideration of the fact that potassium sulphide undergoes 
a ohemical change when exposed to the air for any considerable 
length of time, a fresh package of this chemical was opened for 
each application. 

The Bordeaux mixture used was made according to the for- 
mula^ six pounds of copper sulphate to forty-five gallons of water 
with sufficient lime to neutralize the copper sulphate, as shown 
by the potassium f erro-cyanide test. 

At each spraying care was taken to wet every plant as thor- 
oughly as possible. It is somewhat difficult to make spraying 
mixtures adhere to carnation foliage; particularly is this true of 
those varieties which possess a considerable quantity of the so- 
called " bloom." The variety Uncle John, however, has but little 
" bloom " and holds spraying mixtures fairly well. 

The results of the spraying experiments are interesting and 
instructive. While summing up results and drawing conclusions 
we should constantly keep in mind the following and be governed 
accordingly: 

Firaty This is but a single experiment, and a question of this 
kind should never be considered settled by one experiment, no 
matter how strong the evidence may appear. Next season's ex- 
periments may give different results. 

8eoondy The test was a most severe one. Of all the varieties 
grown at the present time. Uncle John is probably the most 
susceptible to rust. Moreover, the season of 1896 on Long Island 
was an unusually favorable one for rust, and the experimental 
plants were constantly exposed to infection from rusty plants in 
a neighboring field. 

None of the solutions appeared to injure the plants or retard 
their growth in the least. Both Bordeaux mixture and salt solu- 
tion proved complete failures as preventives of rust, there being 
no noticeable difference between treated and untreated plants; 
all of the treated plants were rusty after twelve thorough appli- 
cations. Copper sulphate solution and potassium sulphide solu- 
tion were about equal in efficiency. Of plants sprayed with 
these solutions less than 44 per cent, in each case were rusty 
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at lifting time as opposed to 100 per cent, of rusty 
plants in the check. Both of these solutions are readily washed 
off by rains which were very frequent during July. The adhesive 
character of Bordeaux mixture is well known. Notwithstanding 
this advantage possessed by Bordeaux mixture, both copper sul- 
phate and potassium sulphide proved superior to it in a very 
rainy season under parallel conditions. It is probable that the 
latter two fungicides when used indoors, where they are not 
washed off by rains, will be still more eflScient in preventing rust. 
It is impossible to say, without making further experiments, what 
degree of success may be expected from the faithful use of these 
solutions as a preventive indoors, but certainly the prospects are 
encouraging. The great obstacle to success in this direction is 
the difficulty of getting the plants through to lifting time without 
contracting rust. The most critical time in the life of the plant is 
the period of four months or thereabouts which it spends in the 
open air. So far as we at present know, there is no way of wholly 
preventing infection at this period and when plants are once 
infected we know of no treatment which will cure them. This 
last we learn from our experiments and from the experiments 
of Beattie* Plants in the field are constantly exposed to infec- 
tion from rusty plants in neighboring fields. The vigilant, pains- 
taking florist who takes all possible care, and at considerable ex- 
I>ense perhaps, to prevent the rust from getting a foothold on his 
place, puts himself at the mercy of his more careless neighbors 
the day he sets his plants in the field. If there is a field of rusty 
plants anywhere within a radius of one mile his plants are al- 
most sure to be exposed to infection. The rust spores, which 
are produced in immense numbers, are readily carried by the 
wind. How far spores may be carried in this way is not known, 
but probably for several miles. Dr. Thaxterf has placed on rec- 
ord some observations on a case of rust (Roe^telia hotryapites) 



• Beftttte, W. R. Caniatfon Kust. Flori«tR' Exchange. Vol. VI . p. 492. 

tThaxter, R, On Certain Cultures of GymnoBporangia. with Notes on Their Rcestelise, 
Am. Acad, of Arta and Sciences, 1886, n 2ti9. Dr. Thaxter informs me that on the Isle of 
Shoals, off the coast of New Hampshire, ne found an abundance of Rceatelia hotryapites on 
Amelanchier while there were no specimens of CupresauM ^the host-plant of Oymnosporan- 
gium bidqfttatum which is genetically connected with R. hotryapites) ne&rfrth&n tht* mainland, 
eieht miles distant. The spoiidla of the Oymnosporangium must have been carried eight 
mTleo by the wind. The evidence here is more corcluslve than In the Instaiice above cited. 
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on leaves of shadbush (Amelanchier) in which the spores which 
brought about infection must have traveled eight miles. In the 
Mississippi Valley the wheat rust {Puccinia graminis) travels 
each season from south to north and it is believed to be spread 
chiefly through the agency of winds which carry uredo-spores 
from field to field. 

As for carnation plants in the field, they cannot be counted 
entirely safe from infection unless they are several miles from 
any field of rusty plants. In regions like the vicinity of Phila- 
delphia and Western Long Island where growers of carnations 
are numerous and located close together it is practically impos- 
sible to grow plants out-of-doors without exposing them to infec- 
tion. There is one way of avoiding this trouble; namely, by grow- 
ing the plants all summer under glass. Whether this method 
ie practical or not I am unable to say. It is a point to be de- 
cided by carnationists rather than by botanists. But certain it 
is, that plants grown all the year under glass are entirely under 
the control of the owner. Messrs. Lonsdale,* Herr,f Daille- 
douze, Hill,J Dorner, Strollery, and, I believe, some others have 
tried it. 

For spraying carnations, either indoors or out, copper sulphate 
solution is probably the best of all the fungicides tested in the 
exi)eriments. There is no reason whatever for using the Bor- 
deaux mixture. It is disagreeable to prepare and to apply, it 
spots the flowers and foliage, it is more expensive and not nearly 
as efiQcient as copper sulphate. Between potassium sulphide and 
copper sulphate there is not much choice except that the copper 
sulphate is somewhat cheaper. Copper sulphate can be pur- 
chased, in quantity, for about five cents per pound, making a 
barrel of the spraying mixture cost about ten cents. 

When spraying large plants indoors it is sometimes difficult 
to reach the lower leaves and yet it is always desirable that all 
parts of the foliage be thoroughly wetted. Mr. C. W. Ward, of 



* Lonsdale, E . Proc 4th Ann. Meeting Am. Carnation Soc., 1895, pp. 44-45 and 53 ; also Am. 
Florist, Vol. Vm , p 647. 

t Herr, A. M., Am. Florist. Vol. X.. pp. 194-195; also Am. Florist, Vol. XI., p. 678. 

* Hill, JE. G., Am. Florist, Vol. XI., p. 673; also the experiences of Dorner and Strollery are 
reported here. 
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QaeenSy N. Y., has devised an instrument by means of which 
this diflttculty is overcome. It consists of a brass tube two feet 
long and bearing at its extremity a spray nozzle. This instru- 
ment is attached to the hose of the force pump and run between 
the rows of plants which are supported by the inverted V of 
wire netting illustrated on a subsequent page of this Report. 
One nozzle sprays the right-hand row and the other nozzle sprays 
the left-hand row. By this method it is possible to thoroughly 
spray all parts of the foliage. The instrument is shown in Pig. 8. 
It is not patented. 

In this connection it may be well to call attention to the inju- 
rious effect which potassium sulphide has upon some knapsack 
spraying machines. The following case came under my observa- 
tion the past season : In May, 1895, a " Oould Handy Knapsack 
Sprayer " was purchased and during the season it was used about 
two days out of each week for spraying carnations with potassium 
sulphide (1 oz. to 1 gal.) It is likely that a small quantity of 
the solution remained in the sprayer each time after it was used. 
The only other fungicides used in the sprayer were Bordeaux 
mixture, copper sulphate and salt, each of which was used a few 
times. About July 15, 1895, it was observed that the walls of the 
tank of the sprayer were almost as thin as paper. Holes could 
easily be punched through with the finger. The potassium sul- 
phide had " eaten out " the sprayer in about seven weeks. The 
owner informed me that this was his second exi)erience of the 
kind. In the spraying experiments reported in this bulletin 
a sprayer of another make was used and it was not injured in the 
least by the use of potassium sulphide. Knapsack sprayers made 
of copper (of which they should be made) will not be injured by 
potassium sulphide. 

Controlling Rust without the Use of Punqicidbs. 

There is much of importance which is, as yet, unknown con- 
cerning the physiology of carnation rust. Rust appears and dis- 
appears and we are unable to account for it; its capricious be- 
havior has been observed by everyone who has given the subject 



Digitized by 



Google 



488 Bbport of the Mycologist op the 

any attention. Some time ago there appeared in the American 
FUyriat* a brief article entitled, '* A Carnation Puzzle." In sub- 
stance it is as follows: The Heite Floral Co. have two places- 
one in Merriam, Kans., and one in Kansas City, Mo. At Merriam 
the houses are in terrible condition with rust although all reme- 
dies have been tried. In Kansas City the houses are in perfect 
health. The stock was all grown at Merriam. The question is 
asked, " Why is this? " 

Some florists have no trouble with rust. They have a little 
here and there — a few plants aflPected — but it does not seem to 
spread and never gets the mastery. Daybreak is a very suscepti- 
ble variety which some have been obliged to abandon on account 
of rust, yet have I seen this variety grown to perfection without 
the use of any fungicide whatever, notwithstanding the fact that 
rust was present in the house. Throughout the season traces of 
rust could be found but never in sufficient quantity to do harm. 
This is not an uncommon experience and it indicates that the 
disease may be controlled by greenhouse management. 

In his account of the experiments previously mentioned Beattie 
says: "We have also found that careful managment of the 
greenhouse has more effect than anything else." In an article 
on ventilating, published in the FlorisM Exchangey Lothrop 
Wighlf says: " After cold weather has fairly set in we can have 
things just as we want them under glass and with proper manage- 
ment rust ought to disappear. If it does not, it will probably 
be due to neglect or oversight upon the part of the grower." I 
heartily endorse the views of these two gentlemen. I am 
confident that if we knew how to manage the greenhouse as 
i*egards temperature, watering, ventilation, etc., we need have no 
fear of carnation rust. It is easy to make such statements as the 
above and not difficult to demonstrate their truth, but to put the 
principles into practice and grow rust-free carnations is quite 
another matter. Exactly what are the conditions which are 
unfavorable to the growth of rust and yet not incompatible with 
the health of the plants themselves, we do not know and the 

♦ S. M., American Florist, Vol. X., p. 512. 

t Wight, Lothrop. Florists* Exchange. Vol. VIT., p. 114«. 
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knowledge is difficult to gain. The best thing we can do is to 
study carefully the methods of growers who are successful in 
combating rust and then experimentally duplicate these methods 
in our own greenhouses. To this end we are at the present time 
keeping careful records of the temperature, humidity, watering 
and ventilation in the greenhouse of a successful grower. 

The method of watering is probably of considerable importance. 
Fungus spores require water for their germination, and hence the 
method of watering least favorable to the development of rust is 
the method in which the foliage is wetted the least. As far as 
the control of fungous disease is concerned, sub irrigation is the 
ideal system of watering carnations. 

An interesting experiment* on the watering of carnations has 
been reported from Covington, Ky. Plants of Daybreak, Mc- 
Gowan, Portia and Hinze's White, which were kept wet all the 
time, developed rust in abundance, while other plants of the same 
varieties in the same house treated in the same way, except they 
were not allowed to become wet, showed no rust at all. Plants 
of Silver Spray within three feet of the rusty plants had not a 
trace of rust. 

Mr. W. C. Ward,t of Queens, N. Y., considers that the first 
essential in fighting rust is to keep the " foliage free from heavy 
moisture." Anyone who wishes to do so can easily test this mat- 
ter for himself. 

As an additional precaution against the accumulation of moist- 
ure on the foliage, some means should be employed of raising the 
foliage off the soil, at the same time permitting the free circula- 
tion of air among the plants. The most perfect device for this 
purpose consists of an inverted V of wire netting (1-2-inch mesh) 
placed between the rows. The accompanying illustration (Plate 
XXXIV) explains how it is used. 

An Experiment on the Inoculation op Mature Plants. 

Dr. BesseyJ attempted to inoculate mature carnation plants 

with germinating rust spores and failed. Basing his opinion 



**' Backwoods." Carnation Rust: Cause and Prevention. Florists' Exchange, Vol. VI., 
p. 264. 

t Ward, C. W., Carnation Enemies and Supposed Remedies. Ann. Report of the American 
Carnation Society for 1893, p. 77. 

tBessey, C. E., 7th Ann. Rept. Nebr. Exp. Sta., Ib04, p. 10. 
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upon the results of this experiment and upon the common obser- 
vation of florists that some plants refuse to take rust even when 
standing close to other i)lants badly infested, he stated it as his 
opinion that rust gains access to the carnation plant only when it 
is very young. Andrew Meyer* tried to infect some of the older 
varieties with rust and they failed to take it. Hinze's White 
flourished for two mouths among rusty Creightons and did not 
show rust At the Boston meeting of the American Carnation 
Society Dr. Halstedf stated that he had produced rust by artifi- 
cial inoculation of the leaves but he hesitated to say that Dr. Bes- 
sey was wrong. Wm. StuartJ inoculated healthy plants with rust 
spores. '^ Five weeks later mioroscopic examination of the tissues 
of the plants in the vicinity of the inoculations detected tlu* 
presence of the mycelium in several cases. These were all cases 
in which the epidermis of the plant had been broken by needle 
puncture. In no case where this was not done was the mycelium 
found. No sori were found, the time being too short." The 
name of the variety upon which the tests were made is not given. 

It will readily be seen that it is very important to know 
whether Dr. Bessey's idea is a correct one. If it is correct, all 
spraying and other application of fungicides to the foliage is use- 
less expense and an entirely different line of treatment is neces- 
sary. In reply to a letter of inquiry, Dr. Bessey said that he did 
not know what was the variety he had tried to inoculate. The 
variety used in such a test is important because we now know 
that varieties difTer greatly in their susceptibility to rust. 

To test the matter for myself I made an experiment on two 
apparently healthy plants of Daybreak, a variety known to be 
very susceptible to rust. The plants, about six inches in height, 
were in 3-inch pots. May 6 they were thoroughly sprayed with 
water into which had been previously stirred a considerable 
quantity of fresh rust spores. The plants were then placed under 
a bell-jar and kept moist for 41 hours, the temperature of the 
room meanwhile being about 26° C. (79° Pahr.). When re- 



• Meyer, Andrew, Am. Florist, Vol. VII., p. 807. ^ ^ 
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dIscuRslon folloving hl« paper. How to Distinguish Fun^^w Diseases of Carnations. 
$8th Ann. Kept. Vermont Exp. Sta., 1894, 117. 
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moved from under the bell-jar the plants were set in the garden. 
As late as July 1 (8 weeks from date of inoculation), no trace of 
rust could be found on the inoculated plants. The attempt at 
inoculation failed. 

Such tests as these, however, are not sufficient to decide the 
matter. The proper test is to place healthy plants of a suscepti- 
ble variety among rusty plants of the same variety. This kind 
of a test was made. On Nov. 6 five healthy plants of Uncle 
John, received from Dorner & Son, were set in a bench of very 
rusty Uncle John in the greenhouse of Mr. F. A. Storm. On 
Dec. 6 Mr. Storm, who had examined the plants daily, notified 
me that one plant showed a rust pustule first on Dec. 3. On Dec. 
9 I examined the plants myself and found one undoubted rust 
pustule on each of two plants. The other three plants showed 
no rust. A few days later, and before any further observations 
were made, Mr. Storm destroyed the whole bench of Uncle John, 
which were so rusty as to be worthless, and replaced them with 
Easter lilies. The experiment was, therefore, unavoidably 
brought to a close before completed but not, however, before it 
was demonstrated that two of the plants had contracted the dis- 
ease. There is no possibility that the plants were previously in- 
fected and hence it is proven that carnation rust will spread 
among mature phtnfM, The time elapsing between the date of 
inoculation and the appearance of the first rust-sorus was twen- 
ty-eight days. 

An Experiment with Sulphur Fumigation. 

It is frequently recommended to fumigate greenhouses with 
sulphur in the fall before bringing in the plants. Painting the 
steam-pipes with a mixture of sulphur and lime is also recom- 
mended. The latter is done after the plants are brought in. 

Wishing to know more definitely the effect which sulphur 
fumigation has on rust spores I made the following experiment: 

A rusted carnation leaf was placed under a tall bell-jar having 
a capacity of twenty quarts. The bell-jar stood on a paper on the 
table, the edges of the bell-jar fitting closely all around. A dish 
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containing five grams of burning sulphur was placed under the 
bell-jar and left undislurhed for one hour. At the end of the 
hour the carnation leaf was removed and four cultures made, 
from one of the rust sori. Before the leaf had been fumigated 
a check culture had been made from the same sorus from which 
the four cultures were afterward made. At the end of seventeen 
hours these four cultures and the check culture were examined 
under the microscope. The check culture was germinating freely 
but there were no signs of germination in any of the other four 
cultures. This showed that the sulphur fumigation had killed 
the rust epores. 

During the process of fumigation the spores changed color, 
noticeably, from brown to light yellow. 

The practice of fumigating greenhouses before bringing in the 
plants is undoubtedly a good one. If the work is thoroughly 
done spores of many kinds of fungi and also many insects will 
probably be killed; but I do not believe that the painting of 
steam-pipes with sulphur does any good — the fumes are not suflS- 
ciently strong. 

KusT^ Resistant Varieties. 

It is an undeniable fact that some varieties of carnation are 
much less susceptible to the attacks of rust than are others, and 
this difference is sufficiently great to be of practical importance. 
Whether there is any variety absolutely rust-proof or not is un- 
certain. From observations which I have made in greenhouses in 
the vicinity of New York, I learn that the variety Wm. Scott is 
almost rust-proof. I have repeatedly seen it growing in the same 
house with other varieties which were rusting badly and not a 
trace of rust could be found on Wm. Scott. I have sought long 
and carefully for rust on Wm. Scott but have never been able to 
find it except in one case, viz.: in the greenhouse of Mr. Lee at 
Riverhead, N. Y., where it was not at all difficult to find speci- 
mens. In November, 1895, I published a note in the American 
Florist and also in the Florists^ Exchange requesting those who 
have seen rust on Wm. Scott to communicate with me. Four 
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florists responded — one from Texas, one from Kentucky, one from 
Ohio and one from Massachusetts. All claimed to have seen 
rust on Wm. Scott; but upon inquiry I learned that the gentle- 
man in Texas and also the one in Kentucky did not know the 
rust. Their plants were afifected with some other disease. The 
correspondents in Ohio and Massachusetts, however, still main- 
tain that they know rust and are positive that they have seen 
it on Wm. Scott. But ivhatever the truth of this matter may be 
the fact remains that the variety Wm. Scott is remarkably resis- 
tant to rust. It is not uncommon for fungi to show a j)reference 
for certain varieties of their host-plant, but this character is 
rarely so strongly marked as in the present case. 

Some of the varieties much subject to rust are Uucle John, 
Daybreak, Silver Spray and Jaqueminot. Of these, Uncle John 
is by far the worst. I predict a short life for this variety 
simply because of its extreme susceptibility to rust. 

Wherein lies the reason for the difference in susceptibility of 
varieties is not at present clear. I suspect that there is consider- 
able truth in Mr. Domer's* theory that varieties possessing 
" bloom " on the foliage are more resistant to rust because the 
" bloom," being of an oily nature, prevents the accumulation of 
water on the foliage and hence favorable conditions for the ger- 
mination of rust spores are not afforded. Comparative anatomi- 
cal studies may throw some light upon the subject. I hope to be 
able in the near future to make such studies and also make fur- 
ther inquiry into the whole subject of rust-resistant varieties. 

Making Experiments. 

It is the business of the Experiment Stations to conduct experi- 
ments for the purpose of learning the nature and habits of fungi 
and of determining the value of fungicides, but there is no obj<»n- 
tion whatever to florists conducting experiments of their own. 
It is earnestly recommended that florists make experiments with 
different fungicides for carnation rust, and publish their results 
in the trade papers or elsewhere. But let the experiments be 
experitnents, properly planned and faithfully carried out and the 
results accurately recorded and correctly reported. If all of thost* 
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who have made the so-called tests of fungicides had made careful 
experiments such as they might have made with very little extra 
labor and expense we would be far in advance of our present 
position in this struggle with rust. In a properly planned experi- 
ment all conditions, save the one being tested, should be parallel; 
for example, if testing the value of any fungicide as a remedy for 
carnation rust there should be used at least two plots of plants. 
These two plots should be of the same variety, in the same house 
and treated in the same way as regards soil, watering, manuring, 
supporting, etc. They should be in all respects as nearly alike as 
possible save that one is sprayed regularly with the fungicide 
while the other is untreated. Should any difference appear be^ 
tween the two plots later they can then with good reason be 
attributed to the action of the fungicide. 

Recommendations for Treatment. 

As far as possible grow varieties which are least subject to 
rust. 

Do not propagate from diseased stock and bear in mind that 
plants may be diseased and not show it. If there is any possi- 
bility of rust being present dip the cuttings in potassium sul- 
phide solution* (1 oz. to 1 gal.) to kill such spores as may cling 
to the cuttings. " Strike " the cuttings in fresh sand.f 

Throughout the entire life of the plants, from the time the 
cuttings are " struck " until the plants are exhausted the follow- 
ing spring, spray weekly with copper sulphate (2 lbs. to 45 gal.) 
or potassium sulphide} (1 oz. to 1 gal.). Copper sulphate is 
preferable because it is cheaper. It may be asked if it will pay 
to spray varieties which are not much subject to rust, such as 
Wm. Scott, Albertini, Portia, etc. Yes, it probably will pay be- 
cause spraying will have a tendency to keep down spot8,§ fairy 
ring, Botryiis and Clddosporium, 



* It may be found best to peak cutting ooebalf hour in this solution or a weaker one, but 
as yet we are not positive that mich treatment will not injure the frrowth of the cuttings. 

+ Sand which has been used before is likely to contain spores of various fungi besides rust, 
particularly spores of the cuttiiig-bed fungus Volutella Dtanthi. 

t This must he prepared fresh each time. Also the chemical must be excluded from the air. 
It is a eood plan to buy it put up in 8 pound cans. One can of this size is the quanti^ 
req'iired for a barrel of watfr. 

$ There is scarcely anyrdirectl experimental evidence lo show that either of the above 
fnrgicides will control the diseases mentioned. The statement is based on general principles. 
In Revue Horticole for 1804, p. 411, Prof. Magnin reports that copper sulphate, even in very 
dilute solutions, prevented the germination of the spores of fairy -ring fimgus, ffettro^orivm 
erhinitlntum 
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Before the plants are brought in in the fall the house should 
be thoroughly fumigated with sulphur. 

ytudy carefully the greenhouse management of those growers 
who are able to control rust without the use of fungicides, and 
duplicate their methods as nearly as may be possible, giving 
special attention to the method of watering. 

I wish here to thank those florists and others who have in 
various ways so kindly helped me in this work. In correspon- 
dence and conversation florists have at all times freely given me 
information. I am especially indebted to Fred Dorner & Son 
of Lafayette, Ind., who furnished the plants used in the experi- 
ments. 
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IV. POTATO DISEASES ON LONG ISLAND IN THE 
SEASON OF 1895.» 



Summary. 



(1). The most serious disease afifecting potatoes on Long Island 
are the early blight and late blight. These two diseases cause 
considerable loss which could be prevented by spraying with 
Bordeaux mixture. In an experiment at Floral l*ark five applica- 
tions increased the yield 62 bushels per acre ar»d three applica- 
tions, 52 bushels per acre. Had late blight appeared the benefit 
from spraying would have been still greater. 

(2). Paris green can be applied with Bordeaux mixture and is 
then more effective than when applied alone, either dry or in 
water. Plants sprayed with Bordeaux mixture and Paris green 
were less injured by flea-beetles and Colorado potato-beetles than 
were plants treated with Paris green only. 

(3). The expense of spraying is small as compared with the 
increased value of the crop. With suitable apparatus it need not 
be more than about fl.OO per acre for each application. 

(4). Beginning when the plants are from 6 to 8 inches high 
spray thoroughly at intervals of about two weeks until five or 
six applications have been made. 

(5). The internal browning of potatoes was observed on Long 
Island in 1894. The cause of this trouble is not known. An ex- 
periment made at Cutchogue shows that potatoes so affected are 
considerably injured for seed purposes although the disease is 
not transmitted from seed to crop. 

(6). A new stem-blight of potatoes has been observed on Long 
Island and in Dutchess county. Rome fungus destroys the stem 
near the surface of the soil. It promises to become troublesome. 

(7). " Pimply " potatoes are caused by some insect which punc- 
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tures the skin of the tubers while they are growing. This trouble 
was common in the eastern portion of Long Island in 1895. 

(8) Fusarium acuminatum E. & E., a new species of fungus, 
has been found on potato stems at Canandaigua, N. Y. It is 
probably parasitic. 

; Introduction. 

On Long Island potato growing is one of the leading industries 
and potato diseases consequently assume a proportional impor- 
tance. 

The season of 1895 on Long Island was probably about an 
average one for potato diseases. Some diseases were more de- 
structive, while others were less destructive than usual. 

The bacterial disease which causes a watery rot of the young 
tubers and suddenly wilts the tops by rotting the stem near the 
surface of the soil, has been rare. Upon good authority I am in- 
formed that in some seasons past, this disease has done much 
damage. 

The potato scab, caused by the fungus Oospora scabies, which is 
so troublesome in many parts of the United States, is not at ell 
common on Long Island. Its absence is to be attributed chiefly 
to the facts that the soil is sandy and devoid of lime and that very 
little barnyard manure is used. The fertility of the soil is main- 
tained, for the most part, by the use of commercial fertilizers. 

The greater part of the damage to potatoes here is caused by 
the two diseases known as early blight and late blight. Of these 
two, the late blight is much the better known. This disease ap- 
pears in warm, moist weather in midsummer. It first attacks the 
foliage. The leaves turn black and die. If the weather con- 
tinues warm and rainy whole fields may go down in a few days. 
Later in the season the tubers become affected with a foul-smell- 
ing rot. The cause of the disease is a parasitic fungus, Phptoph- 
thora infestans. The ewily blight is not affected to any extent by 
weather conditions. It appears every year and continues its dep- 
redations throughout the entire life of the plants, whether the 
weather be wet or dry. It attacks the foliage only, producing 
32 
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brown, brittle, circular spots on the leaves. These spots usually 
have their origin in flea-beetle injuries. The disease works slow- 
ly. It never rots the tubers. The cause of the disease is a para- 
sitic fungus, Macroaporium SolarU. 

In 1895 there was considerable loss from late blight in the 
easteni part of Long Island, but very little in the western part. 
The early blight did considerable damage in all parts of the 
island. 

It is impossible to estimate, even approximately, the amount 
of damage done annually by these two blights, but the results 
of the spraying experiment reported in a subsequent portion of 
this Report go to show that the damage is considerable. I am 
confident that it is much greater than farmers generally realize. 

Spraying Potatoes. 

The object of spraying is to prevent the two diseases, early 
blight and late blight; and it has been proven by numerous 
experiments that spraying will prevent both of these diseases. 
Moreover, it has been shown that the yield can be increased 
enough to pay considerably more than the expense of spray- 
ing. It has been so thoroughly tested by experiment and in prac- 
tice that we are warranted in making the statement that spray- 
ing should be made one of the regular operations in potato cul- 
ture as much as the application of fertilizer or the cultivation. 
The question awaiting an answer is not, " Will it pay to spray? '' 
but rather, " What is the most economical method of spraying? " 

In order that farmers might see what can be accomplished by 
spraying potatoes on Long Island, the following experiment was 
made. It was also desired to compare five applications with 
three. 

The experiment was made at Floral Park, N. Y., on a field of 
potatoes belonging to Mr. F. P. Baylis. Mr. Baylis kindly gave 
me permission to use four and one-half acres of the field for a 
spraying experiment. The experimental plot had been planted 
to potatoes for four consecutive seasons, during which /time it 
had been fertilized practically alike all over. It was divided into 
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three portions which we shall call Plots I, II, and III. The soil 
was uniform throughout. The three plots were planted on the 
same day, with the same variety of potato, Michigan Rose, treated 
with the same quantity of fertilizer, 1,825 lbs. per acre, and 
given the same cultivation. 

Plan of Experimental Field. 



Plot I 



1^ acres. 
Sprayed 5 times. 
Yield 270 bu. 



Plot n. 



l^ acres. 

Check — not sprayed . 

Yield 182 bu. 



Plot III. 



1^ acres. 
Sprayed 3 times. 
Yield 272 bu • 






Spraying was begun June 4, when the plants were from 6 to 
8 inches high, and repeated at intervals of about two weeks, until 
Plot I had received five applications and Plot III three applica- 
tions. Plot II was not sprayed. The last application to Plot 1 
was made Aug. 2. 

The Bordeaux mixture used was made according to the 1* to 7^ 
formula, that is, six pounds of copper sulphate to forty-five gal- 
lons of water, with sufficient lime to neutralize the copper sul- 
phate. When Paris green was used it was used at the rate of 
three-fourths of a pound to forty-five gallons of the mixture. 
The first application was made with a knapsack sprayer; all the 
others were with a horse inachiiu^ 

The difference in the treatment of the three plots will be made 
clearer by the following table: 



iBt spraying . 
2d spraying. . 



Plot I. 



Bordeaux mixture 
and Paris green. 



Plot II. 



Paris green in lime 
water. 



Plot m. 



Bordeaux mixture 
and Paris green. 



Bordeaux mixture | Paris green in lime Bordeaux mixture 
and Paris green. water. and Paris green. 



3d spraying Bordeanx mixture. Not sprayed. 



4th spraying I Bordeaux mixture. 

5tb spraying Bi»rdeanx mixture. 



Not sprayed. 
Not sprayed. 



Bordeaux mixture. 
Not sprayed. 
Not sprayed. 
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On the unsprayed plot the early blight was plentiful bj June 
25, and continued its ravages throughout the season. This plot 
was less attacked than some other fields in the vicinity and more 
than others; on the whole it was about an average field for the 
season, as far as early blight is concerned. By August 2 Plot II 
was badly affected with early blight, and there was considerable 
on Plot in, but Plot I was almost perfect in foliage. On Aug. 
. 15, not a single green leaf could be found on Plots II and III. 
All of the plants were dead, while on Plot I about two-thirds of 
the leaves were still green. The late blight did not appear at all. 

Throughout the season it was noticeable that the flea-bettle 
injuries were much less numerous on the sprayed plots than on 
the unsprayed plot. That Boi*deaux mixture will check flea- 
beetles is by no means a new idea. It has been repeatedly ob- 
served by Prof. Jones at the Vermont Station and by others. 

Our experiment showed very strikingly, also, that Bordeaux 
mixture is exceedingly distasteful to Colorado potato-beetles.* 
At the time of the fifth spraying (Aug. 2) Colorado beetles were 
quite numerous on the unsprayed plot, and on other unsprayed 
portions of the field, while scarcely a beetle could be found 
on Plot I and only a few on Plot III. This could not have been 
the consequence of using Paris green in the Bordeaux mixture, 
because no Paris green had been used since June 24, and since 
that date several heavy rp,ins had fallen, washing off all traces of 
the spray applied at that time. In the case of Plot III, twenty- 
four days had elapsed since it had been sprayed with anything. 
Only traces of the Bordeaux mixture could be seen and yet the 
Colorado beetles shunned the plants. Later in the season the same 
thing was observed on tomato plants. Colorado beetles were un- 
usually abundant, and when the potato plants died the beetles 
migrated in swarms to egg-plants and tomatoei?. Unsprayed to- 
mato plants were almost completely stripped, while adjoining 
plants sprayed with Bordeaux mixture were scarcely touched. 

At digging time the tubers on the three plots were sorted and 
measured, with the following results: 

♦ J Oi'ffi^htna decemlineaia Say. 
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Yield pbr Plot. 



I 



Totftl. 



Plot I. Sprayed live times , 270 bn. 

Plotn. Not iprayed I 182 '* 

Plot III. Sprayed three times 272 '* 



Merchantable 
tiibera. 



257 bii. 


13 bu 


164 " 


18 *' 


242 ^* 


30 " 



Small 
tnbeni. 



YlKLD PER ACRK. 



Plot I.. 
Plot II.. 
Plot III. 



ToUl. 



180 bii. 
121 " 

181 " 



Merchantable 
tubers. 



171 bu. 
109 '* 



Small 
tubers. 





9 bu. 
12 " 
20 " 



Increaae in yield due to spraying with Bordeaux mixture Jive 
times J — sixty 'two bushels of mercha/ntahle tubers per acre. 

Increase in yield due to spraying with Bordeaux miicture three 
times J — fftytwo bushels of merchantable tubers per acre. 

Difference between three and five sprayings^ — ten bushels of Tner- 
chantable tubers per acre. 

Am previously stated, no late blight appeared. The increased 
yield on the sprayed plots is due to the fact that the Bordeaux 
mixture prevented the early blight* and gave more perfect pro- 
tection against flea-beetles-j- and Colorado beetles. 

I am convinced that many farmers who spray potatoes do not 
use enough Bordeaux mixture to get the best results. The object 
should be to keep the entire foliage at all times covered with the 
fungicide. A few drops of poison on the upper leaves may do 
for insects — they will eat of the poison and die; but against fun- 
gous diseases each leaf must be protected individually. When 
horse machines are used there should be at least two nozzles, and 
better yet, three nozzles for each row. If using a sprayer which 
has but a single nozzle to the row it is best to go over the ground 
twice. Vermorel nozzles are the best for spraying potatoes. The 
quantity of liquid required for an acre may be computed from the 
number of nozzles to the row. If one nozzle per row is used, 



* Macroworium Solani E. & M. 
t Crepiaodera cucumeri Harr. 
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about 30 gallons per acre will be required; two nozzles per row 
will use about 60 gallons per acre, and so on. When a knapsack 
sprayer is used the quantity of mixture required will vary from 
60 to 100 gallons per acre, according to the size of the plants. 

The kind of spraying machinery to be used depends upon the 
acreage to be sprayed. For small fields of three acres or less a 
knapsack sprayer is entirely sufficient and more economical than 
a power machine. However, if it is desired to use the same ap- 
paratus for spraying in the orchard it would be advisable to use 
the barrel pump outfit described below. The knapsack sprayer 
can also be used for applying fungicides and insecticides 
to small fruits and vegetables. The knapsack sprayer is rapidly 
taking its place as a part of the necessary farm machinery. 
There are several kinds varying in price from |10 to |15. One 
of the best can be purchased for $12. 

For larger fields it will be found advantageous to use horse ma- 
chines. Here again we have quite a variety, some better than 
others but none perfect. It is advisable to buy only on approval. 
If the dealer is not willing to have his machine tested it is a good 
indication that there is something wrong about it. For a discus- 
sion on spraying machinery see Bulletin No. 74 of this Station. 

A cheap and very serviceable outfit for spraying potatoes may 
be made by mounting a force-pump in a barrel which is hauled 
through the field on a two-wheeled cart. The nozzles are fas- 
tened at the rear of the cart in such a position as to wet as much 
as possible of the foliage. One man can work the pump and do 
the driving, spraying two rows at a time. With slight changes 
in the hose, this outfit can be used for spraying in the orchard. 
Good brass-lined foieo-pumps fpr the purpose can be bought 
for |10. 

Full directions for the preparation of Bordeaux mixture can be 
obtained from Bulletin No. 86 of this Station. Copper sulphate 
should not cost more than 5 cents per pound. In barrels of 350 
lbs. it can be purchased for 4^ cents per pound f. o. b. New 
York. It can be kept indefinitely without losing its strength. 

The treatment which has given the best results and which is 
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consequently the one to be recommended is as follows: Make 
the first application when the plants are from 6 to 8 inches high 
and repeat at intervals of about two weeks until five or six appli- 
cations have been made. In rainy seasons it is necessary to spray 
more frequently than in dry seasons. The Bordeaux mixture 
should be plainly visible on the foliage all the time. Spray 
thoroughly. 

Since blight (late blight) appears on Long Island perhaps not 
of tener than one year in four on the average some have expressed 
the opinion that it will not pay to spray every year to prevent it. 
They who hold such opinions overlook the fact that spraying pro- 
tects the plants not only against the blight (late blight) but also 
against the early blight which on Long Island is really the more 
destructive of the two. It will pay Long Island potato growers 
to spray if the late blight should never appear. 

This leads us to the consideration of the expense of spraying. 
It is readily seen that the expense must vary with the price of 
labor and the kind of machinery used. Supposing that a knap- 
sack sprayer is used, that a man can spray two acres i)er day, that 
the price of labor is |1.35 per day and that 90 gallons of mixture 
are used i)er acre, Mr. Hunn* places the cost of four sprayings at 
f 6.50 per acre or |1.62 for each spraying. Prof. Galloway, Chief 
of the Division of Vegetable Physiology and Pathology, U. S. 
Department of Agriculture, makes a lower estimate. He says,t 
" With suitable apparatus and labor estimated at f 1.50 per day, 
potatoes may be sprayed six times for about |6 per acre. This 
estimate is based upon experiments extending over several years 
and includes the cost of chemicals as well as of labor.'' The dif- 
ference between these two estimates is due chiefly to a difference 
in the kind of apparatus used. The treatment with the knap- 
sack sprayer involves a greater expense per acre. However, all 
agree that the expense is small as compared with the increased 
value of the crop. 



* Hunn, C. E.. Bordeaux Mixture Used to Prevent Potato Blight. EleTenth Ann. Kept., 
N. Y. Agrl. Exp Sta , t893,_p. 698. 

t Galloway, B. T., Some Destructive Potato Diseafles : What They Are and How to Prevent 
Them. U. S. Dept. of Agriculture, Farmers* Bulletin No. 15, p. 7. 
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When coubidering the expense of spraying the fact should be 
taken into account that usually two, and sometimes more, appli- 
cations of Paris green are required to control the Colorado potato 
beetles. When Bordeaux mixture is used the Paris green may 
be applied with the Bordeaux mixture and the only additional 
expense is the price of the Paris green itself. Paris green applied 
with Bordeaux mixture is more effective than when applied in 
any other way because it adheres to the foliage better. 

Internal Browning of Potatoes. 

Early in April, 1895, Mr. C. A. J. McCarthy of Cutchogue, N. 
Y., sent to the Experiment Station some potatoes affected with a 
peculiar disease. The tubers were outwardly perfect, but when 
cut open they showed numerous brown spots scattered irregularly 
through the white flesh. These spots varied in size and their 
outlines were very irregular and not definitely marked. As a 
rule, they were distributed throughout the tuber, but frequently 
they would be found aggregated at one end, in the center, or 
nearer one side. Mr. McCarthy, who made a large number of ob- 
servations, says that such aggregations are more likely to occur 
at the seed end than in any other part of the tuber. There is no 
rot connected with the disease. 

The same disease has been reported from Minnesota,* and Mr. 
A. P. Woods, of Washington, D. C, inform.; me that it has been 
reported to the U. S. Department of Agiiculture from other 
States, and that it has also been observed in Europe. Prof. Green 
says that in Bamsey and Hennepin counties, Minnesota, probably 
one-half of the potatoes brought into market in 1894 were af- 
fected with the disease. Out of thirty-one varieties of potatoes 
grown on the University farm at St. Anthony Park, Minn., in 
1894, twenty-eight showed the disease. In eleven of these 
varieties fifty per cent, or more of the tubers were affected. 
On Long Island, Mr. McCarthy's experience was different. In 
1894, he grew thirteen varieties, but Green Mountain was the 
only one affected. This variety showed about sixty per cent, of 



* Minn. Exp. SUt « Bull. No. 39, p. 218. 
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diseased tubers. So far as I can learn the disease appeared only 
to a slight extent on Long Island in 1894, and not at all in 1895. 
Prof. Green writes that he has heard of no case of the disease 
occurring in Minnesota in 1895, although diseased tubers were 
planted in various parts of the State. In Minnesota the disease 
is known as " rot " or " brown rot.'' Prof. Green calls It " In- 
ternal Brown Rot of Potatoes." Inasmuch as the disease is in 
no sense a rot, I prefer to use the name at the head of this 
article. 

The cause is not clear. That it is not caused by insects, fungi 
or bacteria is quite certain for the following reasons: 

(1) The brown spots are frequently entirely surrounded by 
healthy tissue and have no communication whatever with any 
portion of the surface. 

(2) Agar-agar cultures made from diseased tis»ue produced 
no growth. Attempts to communicate the disease to healthy 
tubers failed, and diseased tissue placed in a sterilized moist 
chamber produced neither bacteria nor fungi. 

(3) A careful microscopic examination of the spots shows no 
disorganization of the tissue, no diminution in the amount of 
starch, no fungi and no bacteria. 

The cause is probably a physiological one. Certain conditions 
of growth, perhaps, bring about certain changes in the tuber. 
There are some reasons /or believing that rapid growth favors 
the disease. One of these reasons is the fact that the small i)<)ta 
toes, or " seconds," are seldom affected. The small potatoes aie 
l)roduced late in the season, when growth is slow. 

The disease materially injures tubers for cooking purposes, but 
the tubers appear healthy and are frecjuently dis[>osed of before 
the disease is detected. Hence complaints usually oome from con- 
sumers and dealers, rather than from producers. If the diseased 
tubers are fit for seed they should be put to that use? Here, two 
(jueHtions arise: 

{{) Will the disease reproduce itself in the crop? 
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(2) Will plants from the diseased tubers be as vigorous and 
produce as large a crop as plants from healthy tubers? 

In order to settle these questions I proposed to Mr. McCarthy 
to make an experiment. But before Mr. McCarthy received my 
letter he had already planted or disposed of his whole crop. He 
had, however, begun an experiment of his own planning, which 
18 by his permission reported below. The experiment was 
planned and carried out wholly by Mr. McCarthy. 
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100 feet. 



Plot of Expkrimrntal Fikli>. 

88 feet. 



50 feet. 



1 


a Yield 58 lbs. 


h Yield 61 lbs. 




2 


Yield 167 lbs. 






'3 


a Yield 64 lbs. 


h Yield 67 lbs. 


d Yield 29 lbs. 


4 


Yield 161 lbs. 
a Yield 66 lbs. 


h Yield 68 lbs. 


d Yield 32 lbs. 


5 




6 


Yield 164 lbs. 






7 


a Yield 69 lbs. 


h Yield 59 lbs. 




8 


Yield 159 lbs. 






9 


a Yield 82 lbs. 


h Yield 67 lbs. 




10 


Yield 142 lbs. 




11 


a Yield 77 lbs. 


b Yield 69 lbs. 




12 


Yield 166 lbs. 




13 


a Yield 61 lbs. 


h Yield 62 lbs. 




14 


e Yield nilbs. 






16 


a Yield 69 lbs. 


ft Yield 70 lbs. 




16 


Yield 164 lbs. 


h Yield 72 lbs. 




17 


a Yield 67 lbs. 




18 


Yield 157 lbs. 






19 


a Yield 73 lbs. 


h Yield 61 lbs. 




20 


Yield 151 lbs. 




V 


21 


a Yield 81 lbs. 


h Yield 68 lbs. 




22 


Yield 167 lbs. 






22 


a Yield 72 lbs. 


h Yield 66 lbs. 




24 


Yield 149 lbs. 








Total length of Rows a - 
Total length of Rows h - 
Combined leng:th of Rows a and h - 
Total lengrth of Rows c = 
Total length of Rows d = 


= 1200 ft. Total yield 
= 1066 ft Total yield 
= 2256 ft. Combined yield 
■ 2256 ft. Total yield 
= 100 ft. Total yield 


= 839 lbs. 
= 786 lbs. 
= 1624 lbs. 
= 1918 lbs. 
= 61 lbs. 



Rows a yielded at the rate of 169 bu. per acre. 
Rows b yielded at the rate of 180 bu. per acre. 
Rows c yielded at the rate of 206 bu. per acre. 
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Raws a w^e planted with badly diseased tubers. 

Row8 b were planted with healthy portions of diseased tnbers; 
that is, the pieces planted showed no brown spots. 

Rows were planted with tubers which showed only a trace of 
the disease. 

Raws d were planted with healthy tnbers. 

All conditions of soil, cultivation and amount of fertiliBer were 
as nearlyas possible the same. The same variety, Ghreen Mountain, 
was planted throughout. The small yield is due, in part, at least, 
to attacks of blight, Phytophthora infestans^ which killed the tops 
prematurely. This, however, does not affect the experiment, be- 
cause none of the tubers rotted, and on account of the alterna- 
tion of rows of badly diseased seed with rows of slightly diseased 
seed it is not likely that blight injured the one more than the 
other. 

It is to be regretted that the check of perfectly healthy seed 
was not larger. Being so small it is of no value and will not be 
considered. The whole experiment is on too small a scale; but 
since it is so planned that all conditions (save the amount of dis- 
ease in the seed) are parallel, and the results are so marked and 
80 consistent with themselves, the experiment is worthy of con- 
sideration. 

First, let us compare rows a and h. Rows a were planted with 
badly diseased tubers. Rows b were planted with healthy part of 
diseased tubers. With the exception of rows 7, 9, 19 and 21 the 
yield of b was larger, proportionately, than a. In five cases the 
eighty-eight feet of b yielded more than the one hundred feet of a. 

Second, let us compare rows a and b with rows c. Rows c were 
planted with tubers showing only traces of the disease. Rows a 
Yielded at the rate of one hundred sixty-nine bushels per acre; 
rows b yielded at the rate of one hundred eighty bushels per 
acre, while rows c yield at the rate of two hundred six bushels 
per acre. 

It should be observed that in each couplet of rows the combined 
length of a and b is equal to the length of c; \iz., 188 feet; but 
only in one case (rows 9 and 10) does the combined yield of a 
and b equal the yield of c. This is a very significant fact. 
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C0NOLUS10N8. 

Final conclusions cannot be drawn from a single experiment. 
All we can say is that this experiment teaches the following: 

First: The disease of potatoes known as " internal brown rot " 
or "internal browning" is not transmitted from seed to pro- 
duct; 

Second: The greater the amount of " interior browning " in the 
seed tubers the* smaller the yield. It is therefore not advisable 
to plant tubers so affected. 

Anothsb Btbm-blight of Potatobs. 

In July, 1895, I first noticed at Jaraesport, N. Y., a peculiar 
appearance of potato foliage which was new to me. A few days 
later potato plants similarly affected were sent to me accom- 
panied by the information that the disease was doing considerable 
damage in the vicinity of Farmingdale, N. Y. Pressure of other 
work prevented a thorough investigation of the trouble. In the 
later part of August a farmer in Dutchess county, N. Y., reported 
that the same disease was very destructive in that section. I 
visited Dutchess county September 4 and found that some fields 
had been wholly ruined by it. It has also been reported from 
Orange county, N. Y. 

The disease is characterized as follows: 

First, there is a cessation of growth. The topmost leaves take 
on a yellowish, or in some varieties a purple color, and roll in- 
ward from the edges and upwards, exposing the under surfaces. 
This condition is followed by wilting and complete drying up of 
the entire foliage, the process taking from one to three weeks. 
The tubers appear to be sound, but when cut at the stem end 
blackened fibers are seen penetrating the flesh to a considerable 
distance materially injuring it for cooking purposes. No rot de- 
velops in the tubers. The stem just beneath the surface of the 
soil first shows discolored spots and later becomes dry and 
shriveled. 

In Dutchess county it was more prevalent on upland soil than 
on the moister lowlands. No variety appears to be exempt and 
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the time of planting seems to make no difference. Neither is it 
to a great extent dependent upon weather conditions. It was 
plentiful in Dutchess county in 1894 which was there a very dry 
season; it was still more plentiful in 1895, a moderately wet sea- 
son; and it also appeared on Long Island in very wet weather. 
Sometimes one or two stalks in a hill will be diseased while the 
remaining stalks continue healthy and mature their tubers. The 
yield is diminished and the tubcr.N are poor in quality. Probably 
they are considerably injured for seed purposes. 

There are several wilt diseases of the potato known and it is 
possible that this is one which has already been reported but I 
think not. I know of no description of a potato disease in which 
mention is made of a coloration of the young leaves correlated 
with a blackening of the fibro-vascular bundles at the stem end 
of the tubers; and a description of this disease which omits these 
characters is very incomplete because they are constant and the 
most striking characters of the disease. 

The damage is not done by insects. It seems to be a clear case 
of strangulation caused by the attacks of some fungus just be- 
neath the surface of the soil. The diseased stems contain an 
abundance of fungus mycelium but I have not been able to deter- 
mine what i)articular fungus is the cause of the trouble. I 
strongly suspect that the damage is done by Oospora rosea^ 
(Preuss) Sacc. & Vogel, which may nearly always be found on 
the inside of dis«^ased stems after the death of the plants. 
Melanospora ornata'^ Zukal, supposed to be strictly saprophytic, 
is also freciuenlly found on the inside of dead diseased stems; but 
I have been unabh* to find any specimen of the Vermicularia 
which Dr. Halstedf found in connection with his stem-blight of 
potatoes in New Jersey. 

The disease will 1m* a difScult one to treat. It cannot be con- 
tr<)ll<»d 1>v spraying. 

* Drtermfned by Pr. R. Tlmxtf r. 

+ Halgtwl, B. I)., New J»*r8«»y Aj?rl. Experiment Station. I^eport for 1891, p. 854. 
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" Pimply " Potatoes. 

A peculiar trouble of potatoes has been brought to my atten- 
tion by farmers in the eastern part of Long Island. The affected 
tubers are known as " pimply '■ potatoes. Several varieties have 
been affected but the Green Mountain has been more commonly 
affected than any other variety. A farmer near Cutchogue, who 
raised 180 bushels of ^' pimply •' potatoes of this variety, was 
obliged to sell them at five cents per bushel below the market 
price because of their condition. Outwardly, the tubers are per- 
fect, except for the so-called " pimples," which are low convex 
elevations, usually scurfy at the summit, from 3 to 5 millimeters 
in diameter, and distributed irregularly over the surface. Ninety- 
three such pimples were counted on a single medium-sized tuber. 
Upon removing a thin paring the flesh of the potato appears to be 
punctured here and there with short, brown, woody slivers, which 
give it an unsightly appearance when cooked. There is but a 
single "sliver" underneath each "pimple." Ten of the "sliv- 
ers " which were measured, varied in length from 2 tO' 5 millime- 
ters, the average length being 2.9 millimeters (|-inch). Micro- 
scopic examination shows that the " sliver " consists of a small 
tube surrounded by cork-cells. The surrounding cells within a 
radius of from one to two millimeters are markedly deficient in 
starch, while, curiously enough, the tube itself is filled with loose 
starch grains. 

As to the cause of the " slivers," the most rational theory is 
that some insect punctured the skin of the tuber while it was 
growing and the plant, in its effort to heal the wound, produced 
cork-cells around the puncture. Almost any slight injury to the 
skin of a potato tuber will result in the formation of cork-cells. 
The absence both of insect eggs and of larval castings from the 
tubers indicates that the punctures were made for feeding pur- 
poses, rather than for the deposition of eggs. 

A Nbw Pusabium on Potato Stems. 

In July of the past season a farmer in the vicinity of Ganan- 
daigua, N. Y., sent to the Station some potato stalks which were 
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girdled in varioas places by a pink f ungus, whioh Mr. J. B. Ellis 
pronounces a new species and names Fusarium acuminatum E. 
& E. Prof. Beach, the Station Horticulturist, informs me that 
complaints of a similar character have come to the Station in 
former years and he feels quite certain that specimens of the 
same fungus were sent him in 1893. As reported, the disease has 
usually appeared in the center of the field about mid-summer, 
spreading rapidly for a few days and then disappearing, so that 
when requests for specimens were sent the reply came that no 
more specimens could be found. Although not proven by inocu- 
lation of healthy plants, there is strong evidence that the Fi^a- 
Hum is parasitic. It has not been observed on Long Island. 

The following technical description of the fungus by Ellis 
and Everhart, is copied from the Proceedings of the Academy of 
Natural Sciences of Philadelphia for 1895, page 441: 

'^Fusarium acuminatum E. & E. Sporodichia gregarious, mi- 
nute, white at first, then flesh-colored, attenuate-acuminate at 
each end, 3 to 5, exceptionally 6 septate, not constricted, arising 
from slightly elongated cells of the proligerous layer, in which 
respect it differs from the usual type of Fusarium. Quite distinct 
from F. diplosporum G. & E., which occurs on the same host." 
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THE CUCUMBER FLEA-BEETLE AS THE CAUSE 
OF "PIMPLY" POTATOES.* 



Summary. 

The cause of the trouble known as " pimply " potatoes has 
been definitely determined. Minute^ slender, white grubs have 
been found boring into the tubers, roots and rootstocks of the 
potato during the growing season. The pupse of these grubs 
hare been found in connection with them. The grubs and pupas 
have been proven to be the early stages of the common cucumber 
flea-beetle, a very injurious insect, the life history of which has 
heretofore been imperfectly known. The wound made by the 
boring of the grub results in the formation of a " sliver/' but a 
"pimple'' may or may not be produced, depending, probably, 
upon the stage of growth of the tuber at the time the wound 
is made. 

The most practical method of preventing the " pimply " potato 
trouble is to protect the foliage against the attacks of flea-beetle« 
by thorough spraying with Bordeaux mixture. 

Seedling plants of various kinds suffer severely from the at- 
tacks of flea-beetles. Bordeaux mixture to which a small quan- 
tity of Paris green has been added is exceedingly efficient as a 
preventive of these attacks, provided that it is applied thor- 
oughly and frequently. i 

Relation of the Cucumber Flba-Bbbtlb f to " Pimply " 

Potatoes. 

In a previous bulletin^ of this Station there was given a brief 
account of a potato trouble in which small, scurfy, pimple-like 
elevations are scattered irregularly over the surface of the tuber. 
Underneath each of the elevations there is a brown, sliver-like 
body, composed of corky tissue and about one-ninth of an inch 
in length, penetrating into the white flesh of the tuber. 



* Publlahed also as Bulletin No. 118. 

t Crepidodera (JEpUrix)cucumeri$ Han*. 

t Xew YoriF S]q;>.|8ta., Bulletin {Y^. ^0), pp. 84-86 ; also p. 511 af this Report. 
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In 1894 this trouble was sufficiently common on the eastern 
portion of Long Island to attract the attention of farmers. In 
1895 it was so common in the same section that potato buyers 
were constantly on the lookout for potatoes so affected, and of- 
fered a reduced price for them. Frequently, the " pimply " pota- 
toes, as they are called, sold for as much as five cents per bushel 
below the regular market price. In 1896 there has been little 
complaint from farmers and probably it is not as common as in 
the preceding two seasons. 

When the pimply potatoes were first brought to our attention 
in 1894, we could find no published account of such a trouble — 
it appeared to be something new. After an examination of the 
"pimples'^ and their accompanying "slivers," the conclusion 
was reached that they probably result from punctures made by 
some insect while feeding on the growing tubers. This theory 
was advanced on page 85 of the previously mentioned bulletin.* 
For the purpose of learning what particular insect is the guilty 
one, we made, during the past season, an examination of the 
growing tubers of Green Mountain (the variety so generally af- 
fected in 1895), in a field where "pimply" potatoes had been 
abundant the previous season. Our search was immediately re- 
warded by the discovery of slender white grubs, which were 
feeding on the young tubers. A brief examination was sufficient 
to convince us that these little grubs were the cause of the 
" slivers," it being easy to find them inside of the tubes of the 
" slivers." The full-grown grubs were scarcely one-sixth of an 
inch (4mm.) long. When feeding they bore toward the center of 
the tuber, sometimes almost, if not completely, burying them- 
selves in the tuber. They do not, however, penetrate to any 
great distance, since the " slivers " or canals which they make 
are rarely more than five millimeters in length, the avemge be- 
ing about two and nine-tenths millimeters (one-ninth inch). The 
portion of the body which is outside of the tuber stands straight 
out at right angles to the surface of the tuber. Whether this is 
the customary position in feeding we do not know. Perhaps 
they take this position only when disturbed. Mr. F. A. Sirrine 



* Page 511 of this Beport . 
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has obserred them boring into the potato roots and rootstooki 
in the same manner. 

At the time of the discovery of the grubs the soil around the 
tubers was found to contain many white pupae (the resting form 
of the grub). Some of the soil containing both grubs and pupsB 
was brought to the Station laboratory and turned over to Mr. 
Sirrine, who put some of the tubers containing grubs into dirt 
in a cage by themselves and some of the pupae into dirt in an- 
other cage. The grubs, in fourteen days, and the pupae, in eight 
days, changed to the adult form, which was in both cases the 
small black flea-beetle Crepidodera (Epitrix) cucumeris Harr. 
This proved that the grubs found boring into the potatoes are 
the same as the pupae found in connection with them, and that 
both are the early stages of the common cucumber flea-beetle. 

These observations are important because they add considera- 
bly to our knowledge of the habits and life history of the cucum- 
ber flea-beetle, one of the most troublesome insects with which 
Long Island farmers have to deal. 

There are several species of small jumping beetles, which are 
known collectively as flea-beetles. The species which is the 
most numerous and most destructive to potatoes, tomatoes, egg- 
plants, etc., here, is a small beetle, about one-twelfth of an inch 
in length, with the body black and the legs and antennae of a 
dull yellow color. It is called the cucumber flea-beetle (Crepi- 
dodera (Epitriaf) cuoiwieris) because it was originally described as 
feeding on the cucumber; but this name is inappropriate, inas- 
much as the insect feeds voraciously upon quite a variety of plants 
other than the cucumber. Although a common and injurious in- 
sect of many years' standing, its life history is very imperfectly 
known. Entomological writers have usually stated that the 
grubs (larvae) are leaf-miners, feeding upou the interior of the 
leaves infested by the adult beetles. Whether this is true we 
cannot say. Mr. Sirrine doubts it. We are certain, however, 
that the grubs feed on the tubers, roots and rootstocks of the 
potato. They probably feed on the roots of other plants also, 
but as yet we have no proof of this. ... I; ^ 
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When it wag discovered that the " pimples " on potato tubers 
were caused by the attacks of flea-beetle grubs it naturally oc- 
curred to us as being strange that the " pimply " potato* trouble 
should be confined to eastern Long Island. The flea-beetle is dis- 
tributed over a large portion of the United States, and it is not 
easy to believe that only eaatern Long Island flea-beetle grubs 
should feed upon potato tubers. Nevertheless, this habit ot the 
insect does not appear to have been observed elsewhere. 

The grubs were first observed feeding upon the potato tubers 
July 7, but the large number of pupae found in the soil showed 
that they had commenced to feed somewhat earlier than this 
date — ^how much earlier it is impossible to state. The grubs were 
found in abundance in' various places on Long Island until 
August, and Mr. Sirrine found some as late as August 15. 
Tubers showing the " slivers '' have been received from Orange 
county also.* 

Knowing that the grubs had everywhere been abundant on 
Long Island we expected to find the crop of 1896 very " pimply.'* 
Such, however, was not the case. The trouble was not at all 
common. As a possible explanation of this failure of the in- 
jured tuber to produce " pimples," the first idea to suggest it- 
self was that certain varieties respond more readily than do 
others to injuries of the skin. This theory was soon exploded 
by the discovery that both "slivers" with "pimples" and 
" slivers " without " pimples " may be found on the same tuber. 
In order that the grub-puncture may be followed by the pro- 
duction of a " pimple " it is probably necessary that the tuber 
be at a certain stage of growth. Thus the formation of 
" pimples " is the exception instead of the rule, and unless 
"pimples" are formed the affection is not conspicious, which 
probably accounts for its not having been previously discovered. 

A knowledge of the cause enables us to prescribe a remedy. 
It seems probable that the grubs can best be controlled by pro- 



• Since wrltlDjf the above, Mr. C. W. Mjlly, *» our request has S.*"*"^ «5*!5l"fi,P?!?^ 
irrown on the Ohio Experiment Statfon^arm at Wooster. Ohio. f«J^^^*Q^„2K*7o^ 
abundance, but no "pimples." A potato receired from Mr. A. ^Stejj^Yii,^!;S"S^VmS! 
Rhowedone »• sHver." B^t Mr. Hermann von SchrenK, St Louis, Mo.. »» * *J?JSV£if f*™*"*^ 
|lqn of pqtatoSs in the St. Louis martlets, failed to find e ther - p rpplw '' 9>r ili^e™ 
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tecting the foliage against the attacks of the adult beetles. The 
most practical met4iod of accomplishing the latter is to spray 
thoroughly with Bordeaux mixture as recommended for potato 
blight.* 

Fig. 1, Plate XXXV, represents the adult flea-beetle; Pig. 4 
represents the grub, and Fig. 5 shows its position while feeding. 
It is to be regretted that all of the specimens of pupse preserved 
for study were accidentally destroyed, so that it is impossible to 
present a figure of the pupa at this time. 

The Value op Bordeaux Mixture as a Preventive of Flea- 
Beetle Injuries. 

Flea-beetles do a great amount of damage to the foliage of 
various cultivated plants by gnawing numerous small, round 
holes in the leaves. They are especially destructive to seedling 
plants. In potato fields they are sometimes so numerous as to 
greatly retard growth by keeping the young potato plants eaten 
off as fast as they show above ground. Tomato and egg-plant 
seedlings are frequently ruined by them. 

The ordinary insecticides, such as London purple and Paris 
green, used so effectively against leaf-eating insects in general, 
seems to have but little effect on flea-beetles. Fairly good re- 
sults have been obtained by frequently dusting the foliage, when 
the dew is on, with repellants such as tobacco dust and air- 
slacked lime. Recently it has been found that Bordeaux mixture 
is a very successful preventive of flea-beetle attacks. This 
remedy was brought into prominence by the potato spraying 
experiments of Prof. Jones at the Vermont Experiment Station 
in 1893 and 1894. It was there shownf that a single application 
of Bordeaux mixture reduced the amount of injury done by flea- 
beetles from twenty-five per cent, to as much as fifty-four per 
cent., according to the strength of the Bordeaux mixture, the 
stronger solutions being the more effective. Prof. Lodeman| 
found the benefit less marked. In his experiments the amount 

* See New York Exp. StA., Bulletin No. 101. p. 77; and p. 490 of this Report. 
t See Serenth Ann. Rept. Vermont £zp. Sta., p. 50: and Eighth Ann. Rept. Vermont Exp. 
sea., p. 96. 
X Lodeman, E. Q., Ck>mell Unir. Exp. Sta., Bull. No. 118. p. 276. 
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of injury on sprayed plants was from sixty to seventy per cent, 
as great as on nnsprayed plants. Other experimenters report 
different degrees of success, but it is quite generally afereed that 
Bordeaux mixture is the best remedy now known for flea-beetles 
on potatoes. 

Our own observations, made on extensive potato spraying ex- 
periments during the past two years, convince us that the degree 
of success attained is chiefly dependent upon the thoroughness 
with which the spraying is done. Where the spraying was done 
with a knapsack sprayer, and the plants kept well covered with 
Bordeaux mixture throughout the season, there was practically 
no injury from flea-beetles; while on plants which were sprayed 
every two weeks with a horse machine having two nozzles per 
row the Injury was perhaps from fifty to seventy-five per cent, 
as great as on unsprayed plants. The latter is the customary 
method of spraying potatoes for blight, but it seems likely that 
it will be more profitable to use three instead of two nozzles per 
row for the last two applications. 

Plea-beetles are much complained of by those who grow seed- 
ling egg plants, tomato plants, etc., for the market. They are 
also exceedingly destructive to these plants for a short time 
after they are transplanted. These crops being what we may 
call concentrated crops, that is, the plants on a small area have 
a considerable value, it is both practical and profitably to give 
them almost perfect protection by spraying with Bordeaux mix- 
ture. As soon as the first leaves appear spray thoroughly with 
Bordeaux mixture (the 1 to 7^ formula with a little Paris green 
added), and repeat the treatment at intervals of one week, or 
oftener if the mixture is washed off by heavy rains. Continue 
spraying until the plants are transplanted and growing vigor- 
ously. After this it will be sufficient to spray once in ten days. 
While the plants are young every leaf should be kept blue with 
Bordeaux mixture, which, if properly prepared, will not injure 
the plants in the leaBt. 

All seedling plants may be protected in the same manner, but 
it is difficult to make the Bordeaux mixture adhere to the foliage 
of plants of the cabbage family — cabbage, cauliflower, etc. 
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EXPLANATION OF PLATE XXXV. 

Pig. 1. Adult flea-beetle, Crepidodet^a (Epitrix) cucufneris 
Harr. 

Fig. 2. One of the front pair of legs of the same. 

Fig. 3. One of the hind pair of legs, showing the powerful 
femur (thigh) which enables the beetle to execute its character- 
istic jumping moyementsi 

Fig. 4. The larva (grub). 

Fig. 5. A photomicrograph of a larva feeding on a potato root. 

NoTD. — Figures 1 to 4 are drawn to the same scale by means 
of the camera lucida, the magnification being approximately 
nineteen diameters; but the larva from which the drawing was 
made was only about three-fourths grown. The full-grown larvae 
measure about 4 millimeters. 

The hair lines by figures 1 and 4 represent the actual size of the 
objects. 

All figures were made by Mr. P. A. Sirrine. 
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REPORT OF THE ENTOMOLOGISTS. 



PART I. 



VICTOR H. LOWE. 



I. INTRODUCTION. 

Toward the latter pairt of February of the past year, the writer 
was directed to leave the Long Island Branch Station for the 
purpose of taking charge of the entomological work at Geneva. 
As this is the first year that an entomologist has been employed 
here, the work of investigation and experiment was necessarily 
delayed until suflScient equipment could be secured to enable the 
work in the new field to be begun in a satisfactory manner. The 
report which follows is in no sense a continuation of work taken 
up on Long Island, but represents work done during the past 
year only. " 

Principal Links of Work. 

The work has been conducted along three principal lines as 
follows: First, the keeping of records which relate to the life 
history, habits, etc., of injurious and beneficial species of insects. 
Under this head comes the keeping of notes, the making of 
illustrations, etc. The notes are proi)erly arranged and filed 
away for future use. The illustrations are either drawings or 
photographs as the occasion demands, the object being to picture 
the insect in all its stages of development, to show its methods 
of work and the injury done. In addition to these, maps showing 
the distribution in the state and in the United States are made 
as fast as the data can be obtained. The illustrations are also 
kept on file. Second^ the building up of the Station collection of 
insects. This ia being done by purchase, exchange and by col- 
lections made in the field. Third, investigations and experiments. 
These are necessarily carried on both in the laboratory and in 
the field. This part of the work has not been carried to the 
extent that it might have been owing to unavoidable delays in 
fbe early part of the eeaaoin. 
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II. THE STATION COLLECTION OF INSECTS. 

During the past year this collectioin has grown from a very 
small beginning, a collection of between 400 and 500 named 
species, to a collection of nearly 2,400 named species, including 
about 5,000 6i>ecimenB and probably a third as many more which 
have not yet been properly classified and labeled. 

The number of named species in the orders represented is as 
follows: 

Hymenoptera 167 

Goleoptera 1,900 

Diptera 80 

Lepidoptera 114 

Hemiptera Ill 

Orthoptora 23 

Total 2,393 

Most of the additions to the collection were made by purchase. 
A collection of Goleoptera, including nearly 1,500 species, was 
purchased of Mr. Ph. Fischer, of Buffalo, N. Y. A collection of 
335 species, including some of the less common species of the 
larger orders was purchased of the Michigan Agriculture College. 

Objbcts of thb Collection. 

The collection is intended to serve two main purposes, first, 
as a reference collection for the Entomologist, and, second, to 
furnish object lessons to any who have an opportunity to see it. 
As a reference collection, the correctly named and arranged in- 
sects are invaluable to the Entomologist who must if possible 
identify all the species of insects which come under his 
observation. The biological material, also, which every collec- 
tion of this kind should contain, furnishes an insight into the life 
history and habits of the species to which it refers. As a means of 
furnishing useful object lessons, the collection is already prov- 
ing of much value. Farmers who visit the Station, and who are 
interested in some injurious species of insect, have the oppor- 
tunity of seeing the insect itself in all stages of development. 
This opiKJirtunity may be extended by taking some of the insects 
to farmers' meetings. 
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III. SOME OF THE MORE IMPORTANT INJURIOUS 
INSECTS OF THE YEAR. 

LOOUBTB. 

Daring the past season we have received letters from the 
vicinity of Rome, N. Y., to the effect thait the " grasshoppers '' 
were proving a serious pest again. We spent a day in August 
last driving through some of the infested «ections near Rome. 
The locusts were very abundant at that time, although some of 
the farmers said that they were less numerous then than earlier 
in the season, and also that they were even more numerous the 
previous summer. But even last year these insects were suffi- 
ciently abundant in some districts to necessitate the cutting of 
oats, rye, etc., green in order to save the crop. 

The following species were very commoQ during August 
and probably throughout the season: MelanopltM femoratua, 
Mdanophia femur-rubrum De Geer, and Melanoplua atlanis Riley. 

Thb Striped Cuoumber-bedtld. 

An account of this insect as it occurs on Long Island was 
given in our report for last year. We find that this injurious 
insect is also of much importance in the western part of the 
state, especially since the growing of pumpkins, squashes and 
cucumbers has become a prominent industry among western New 
York farmers. During the early part of the season this pest 
threatened to ruin the young pumpkin and squash vines in many 
of the fields about Geneva. The authorities at the canning fac- 
tories state that the " cucumber-beetle '* is one of the most seri- 
ous pests with which their growers have to deal. 

Most of the injury is done just as the young vines are coming 
out of the ground. The beetles are usually present in great num- 
bers at this time and will very quickly eat the young plants en- 
tirely off just at the surface of the ground, or cripple them to 
such an extent that they will be greatly delayed in growing or 
unable to survive the injury. 
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Althou^ this insect is an old and well-known pest, its life 
history does not seem to be well understood. The grabs are 
supposed to feed, on the roots of cacurbitaceons plants, but it 
has been frequently noticed that, when the beetles are very abun- 
dant, the grubs were not found and also that the roots did not 
appear to have been infested. This was observed last season, 
and indicates that the grubs may have other food plants. 

Lime and Paris green are the insecticides frequently used 
against the cucumber-beetle. Last year this treatment proved a 
success with some growers and a partial failure with others. 
In one instance where this treatment proved a success, the lime 
was applied liberally just after a shower while the vines were 
yet wet The next day Paris green was sprayed upon the vines, 
the poison being used at a strength of one pound to 150 gallons 
of water. The lime and Paris green were again applied a few 
days later. This treatment was kept up while the beetles were 
abundant and resulted in keeping the vines comparatively free 
from injury. 

Asparagus Beetles. 

Two species of asparagus beetles are common in western 
New York. One is commonly called the six-spotted beetle and 
the other the twelve-spotted beetle. The latter is also sometimes 
called the red beetle. The former is Orioceris dsparagi Linn, and 
the latter Crioceris 12-punctatu8 Linn. In the vicinity of Qeneva 
the former is the more common of the two. 

During the past season the former species (C asparagi) was 
first noticed at the Station on May 11. The eggs were then 
abundant on the young stalks of asparagus. The beetles them- 
selves must have been pi-esent at this time but were not observed 
until May 14. May 22 a few of the eggs had hatched. At this 
time a number of the larvae were transferred to the green-house, 
where they grew very rapidly, becoming nearly full size by the 
26th. August 21 the beetles were found mating. Eggs and 
larvjB were also quite abundant on the brush. 

The latter species {G. 12-ptinctatu8) was first observed at the 
Station May 14. We did not succeed in getting either the eggs 
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or the larvsB of this speciee early in the season, although the 
beetles were found during the summer and late in the fall. Later 
in the eeaeon, however, when the asparagus berries were ripen- 
ing, many of them were found to be infested with this species 
in nearly all stages of deyelopment^ including the larvaa, pupae 
and mature inaects. 

The following extract from a letter to the writer from Mr. B. 
J. Bobbins, of Brighton, N. Y., will give some idea of the im- 
portance of these insects to farmers interested in growing aspar- 
agus. Mr. Bobbins says, in port: "We have two kinds of aspar- 
agus beetles here, the six-spotted or gray beetle and the twelve- 
spotted or ired beetle. They are about the same size and must 
be related, for they are both hustlers. They live anywhere 
during the winter — under the bark of trees and vines or in the 
ground. I have found plenty of them under the bark on grape 
vine. 

" During the first warm days of spring they come out and wait 
for the first shoots of asparagus to appear. When they are 
ready to make the attack they sweep everything before them. 
They like warm weather, and during a cool spell will go dovm 
into the ground, and, if hungry, gnaw the asparagus under the 
ground. As soon as vegetation starts, generally, they are not 
as troublesome on old beds^ for they have more to eat in other 
places. 

" For the past three years I have noticed only six-spotted 
beetles in the early spring, with rarely a red one cimong thenu 
After two weeks' time the order seems reversed. Twelve-spotted 
or red ones are now present, with very few of the six-spotted. 

" These insects are causing us much anxiety. Whether they will 
exterminate our asparagus or whether we will exterminate them 
is the question. Several about here have given up the fight and 
plowed up their asparagus beds. We might destroy the insects 
on our own premises, but the asparagus plants grow wild under 
the trees in all parts of the country, where the birds have carried 
the seed, thus making fine breeding places for the beetles, with 
none to molesf 
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With regaird to remedial meaAQres, Mr. Bobbins says: *^ Many 
methods haye been suggested as the most desirable ones for 
keeping these insects under control. The old hen with chickens 
is the best (dead sure) exterminator to date. The older fowls 
will do as good service, but they scratch over the ground and 
injure the young shoots of asparagus. It is almost impossible 
to keep the beetles from destroying the seedlings or young plants. 
Kerosene emulsion is probably the best iHreyentive, but I believe 
it would be almost impossible to start a new bed of asparagus 
in this section of the country, for the beetles seem to be most 
hungry when they first wake up in the spring, and, as the grass 
is kept cut short on the old beds, they swarm on anything that is 
allowed to grow up. A method for controlling this insect re- 
cently recommended is as follows: 'Take an old woolen cloth 
and rub the eggs off the shoots of asparagus.' I think a bed 10 
feet square would keep one busy, and for a bed of five acres 
it would be too expensive.'' 

There are still other methods recommended for controlling 
this insect, one of which is the liberal use of lime, the lime being 
dusted on the infested brush. One grower on Long Island who 
was starting a new bed of asparagus of seven acres succeeded 
in keeping the beetles in check by knocking the larvsB off from 
the brush in the heat of the day. The ground between the rows 
was kept well cultivated so that when the larvae fell upon it they 
were unable to crawl back to the asparagus and would soon 
perish in the hot sun. Two men were required for about two 
hours each day for three weeks, after which time thete were 
but very few eggs, larvae or beetles to be found on the bed. 
This grower planted the rows of his asparagus seven feet and a 
half apart Thus the larvae could be brushed off the asparagus 
so that they would fall about midway between the rows and 
yet be far enough away from the plants to prevent their re- 
turning. The soil in this bed is a very fine sand, which makes 
this method of combating the beetles more practical than it 
would be in many other cases. The larvae are very clumsy when 
on the ground, and especially so when on loose soil. This ao- 
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Figure i. -Young Currant Leaves, natural size, showing Early 

Stage of Injury caused by the Currant-plant Louse 

{Afyzus ribis). PHOTOGRAPHED May 3, 1896. 

Figure 2. — Later Stages of Injury. Photographed, natur^I^ 

size, April 23, 1896. 
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counts for their not being able to return to the asparagus after 
haying been brushed off. In the plot above mentioned the writer 
has watched this work being carried on successfully. 

Thb Currant Aphis. 

This species of aphis {Myzus ribis* Linn.), was quite abundant 
on currants at the Station throughout the season. Professor 
Beach first called my attention to it on May 1, at which time 
the work of the lice was indicated by the peculiar bladder-like 
deformities on the young leaves. The portions of the leaves 
thus affected were of a red color, which deepened a little later 
in the season to almost crimson. Upon examining the under 
surface of these leaves a small colony of lice could be found in 
the depression caused by the galls. Plate XXXVI, fig. 1, is from 
a photograph of some young currant leaves which show the early 
stages of the injury. Fig. 2 is from a photograph showing the 
injured leaves as they appear later in the season. 

Of the many varieties of currants at the Station^ the variety 
^* Prince of Wales '' was most seriously injured by the lice. 

Although the infested currant bushes were thoroughly sprayed 
three different times during the summer, the aphis was not suc- 
cessfully held in check. Probably the most practical method 
of combating this insect is either to pick off and destroy the 
first leaves that are infested in the spring, or to dip them in kero- 
sene emulsion using the emulsion at a strength of one part to 
from seven to ten parts of water. After the leaves have begun 
to curl, it is difficult to apply the spray so as to reach all of the 
lice. I 

Many of the lice were destroyed by parasites and spiders. 

Judging from our observations, over fifty per cent, were destroyed 

in this way. 

Thb Red Spider. 

June 18th we received a letter from Messrs. 0. Q. Velie & Son, 

fruit-growers at Marlborough, Ulster county, N. Y., to the effect 

that great numbers of minute spider-like insects were seriously 

injuring their raspberry bushes. The letter says, in part, " They 



* Rhopaloiiphum tibi* and an undetermined ipeciea were also abundant. 

84 
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(the insects) seem to take all life out of the leaves, and boshes 
badly attacked have the appearance of having been singed by 
fire. We did not notice them until a week or so ago, but unless 
we can overcome them, it will be a serious matter, as we under- 
stand that this insect has appeared in all parts of this section. 
We enclose a leaf, but doubt if it reaches you in condition to 
judge from." The leaf referred to appeared to be infested with 
the red spider (Tetranychus telarius Linn.). This supposition was 
confirmed by specimens sent at a later date. We recommended 
spraying with kerosene emulsion at a strength of one part of 
the emulsion to seven parts of water, with the addition of sul- 
phur, and also to clean up and burn all rubbish in and about the 
infested field at the close of the season. At a later date we re- 
ceived the following letter from Mr. Velie, which gives an idea 
of the importance of the outbreak to fruit-growers in the vicinity 
of Marlborough, and also shows that the kerosene emulsion did 
not have the desired effect. The letter says in part: " In reply 
to your letter of inquiry concerning the red spider would say, 
that we followed your directions as to spraying with kerosene 
emulsion, but could not discover any benefit therefrom, so dis- 
continued it at the time of picking, with the intention of trying 
it again on young canes after we had cut out the bearing bushes. 
But by that time they had entirely disappeared, so we have done 
nothing but burn the old bushes and rubbish around the field of 
berries. The field of berries which was shaded by peach trees 
was injured the most. They also defoliated the currant bushes 
to quite an extent. 

" As to how far this insect has spread, I do not positively know. 
To my knowledge, however, about all the plantations in this 
vicinity were affected more or less. I think the reason that the 
kerosene emulsion did not prove a success is that the insect 
seems to live under a web which is very hard to penetrate with 
a spray. If the pest continues to increase, it will certainly de- 
stroy the red raspberry industry in this section of the state.'' 

Mr. Velie's experience with the kerosene emulsion only goes to 
show that if this insecticide is to be used against the red spider, 
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the application must be made early in the season before the web 
which the mites spin has been made safiSciently thick to resist 
the spray. 

Thb Chinch Bug. 

This insect {BUs9us leucopterus Say)^ has been reported to us 
from the eastern^ central and western sections of the state. 
Judging from letters received, the damage done in the west- 
ern section of the state was more serious than elsewhere. To 
furnish timely information concerning the pest, the following cir- 
cular was sent to the newspapers of the state: 

Notes on the Chinch Bug. 

Among tbe multitude of Injorioos insects wltb wliicli the farmer has 
to deal there is one which, as a destroyer of valuable f ariif crops, seems 
to have but few If any superiors. This is the chinch bug. Naturally, 
then, the appearance of this insect in seriously lojurlous numbers within 
the borders of our state causes some alarm among farmers and others 
Interested in agricultural pursuits. Letters received at the State Experi- 
ment Station indicate that this Insect has occurred in sufQcieut uumi>er8 
during the past season to cause in^ry to the grass and grain crops in 
various sections of the state. A few remarks, therefore, concerning this 
pest will be of Interest at this time. 

Although apparently a Southern insect, the chinch bug has invaded 
many sections of the North. It is now well known in Maine, and is 
found in some parts of Canada. According to numerous accounts, it 
was first found in this country in North Carolina in 1783. After having 
become well established in some of the Eastern states it appeared in 
injurious numbers in 1839 In some of the then Western states, being 
reported from the northern part of Illinois and along the upper Missis- 
sippi. From this time on it became a much dreaded pest throughout this 
section, extending its ravages into Kansas, Nebraska, Indiana and Ohio. 
The first record which we have of its appearance in New York state is in 
Dr. Flue's Second Report as Sitate Emtomodogist, in whidh he states 
thart he found iSbree spechnene in this state In 184S and 1861. Fortunately 
for us It has not gained the strong hold in New York which characterizes 
Hs invaaion inta southern and more western states. It did, however, 
appear in injurious numbers in 1882, 1888, and again in 1894. During the 
past season, also, complaints of the injury caused by this insect have 
come to the Station from points within the state quite widely distant, 
some of the letters indicating that the bugs were veiy abundant. 

In size the chinch bug is a dwarf compared to many of our injurious 
species of insects and a giant when compared with others. A mature 



Digitized by 



Google 



632 Bbport of thb Entomologists of thb 

bog measnres a Uttle more than ooe-eflglith of one inch In length. Is black 
In color, with white wings, each one of which Is marked with a black 
spot. 

The adults pass the winter hidden away close by the roots of certain 
grasses. They seem to prefer to seek shelter in stools of grass. The 
time of the appearance of the bugs In the spring undoubtedly yarles 
with the season. The eggs, which are very small and of a whitish 
color, are laid In early spring at the base of grasses and grains. A single 
female will lay as many as 250 eggs. The eggs hatch in about two 
weeks. The young bugs, which are called nymphs, are at first yellow in 
color, but soon change to a bright red, with the exception of a portion of 
the anterior part of the body, which is darker. They moult four times 
before reaching maturity, and it is not until this time that their wings 
are fully developed. Five weeks Is usually required for the change. 
Although the time varies in different seasons, it Is probable that, in this 
state, the first brood matures in July or August. Bggs for a second 
brood are soon laid. The young of this brood are mature by the time 
winter sets in, when shelter Is sought by the bugs as above stated. The 
common name chinch bug was given this insect because of the resem- 
blance of the nymphs to the bed bug, which was known throughout the 
South by the Spanish name chincho. 

The ehief diet of the chinch bug conBlsts of th« juices of grains and grasses. 
Usually the crops which are most seriously injured are wheat, barley, Indian 
com and timothy. The bugs do not devour the tissue, for. In common 
with other true bugs, their mouth parts are not fitted for biting, but are 
modified into a tube, by means of which the sap is sucked from the in- 
fested plants. 

^e presence of the chinch bug in a field of grass or grain may often 
be detected at some distance by the wilted and perhaps withered appear- 
ance of the infested plants. When occurring in large numbers, the bugs 
cluster around the stalk of the plants In great numbers, sucking the sap 
vigorously. The plants, thus deprived of much of their needed nourish- 
ment, soon show the effect of the attack. 

During certain seasons, great numbers of the chinch bugs have been 
observed to succumb to a fungous disease. Several years ago experi- 
ments were begun to ascertain if this fungus could be used as a practical 
means of checking the bugs. Although In some instances very successful, 
ii has been found that this method cannot always be depended upon, 
although In wet seasons it may aid materially In decreasing the numbers 
of the bugs. These experiments have been largely carried on at the 
agricultural experiment stations in states where the chinch bug was doing 
sufficient damage to warrant the expense of the undertaking. Chief 
among these are the Stations at St. Anthony Park, Minn.; Manhattan, 
Kans.; Lincoln, Neb.; Urbana, 111., and Wooster, Ohio. 

Undoubtedly one of the most satisfactory methods of comftmtlng the 
chinch bug in this state in localities where it occurs in sufficient numbers 
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to do serions Injury, Is burning over the infested section, or deep plowing 
late in the fall. In case the burning is to be resorted to, the localities 
ivliere the insects are hibernating should, if possible, be sought out 
and the infested locality burned over early in the winter if the season 
will permit. Where possible it is well to follow the burning by deep 
plowing and harrowing. Dr. S. A. Fo(rt>ee, State Entomologist for 
Illinois, who for some years has giren special attention to the chinch 
bug, states in his last report that the bugs may be trapped during the 
summer season when about to leave the fields of ripening grain. This 
is done by plowing a strip from four to six feet wide around the infested 
field. This strip should be thoroughly and deeply pulyerized. A deep 
furrow should then be made lengthwise through the middle of the strip, 
much pains being taken to keep the sides pulverized as fine as dust. The, 
furrow may be conveniently made by dragging a log endwise back and 
forth through the strip. Holes a foot deep should be made in the fur- 
rows at intervals of about twenty feet The chinch bugs, leaving the 
fields in great numfbers, will fall into this trap and may be killed, or if 
unable to get out, will finally die of exhaustion. Many of '^he bugs will 
fall into the holes and thus be securely caught. One of the most im- 
portant points connected with this method is keeping the sides of the 
furrow thoroughly pulverized. Few of the bugs are able to fly at this 
time, else the furrow method would not be practical. 

The Station will be glad to receive notice of the appearance of the 
chinch bug in any section of the state. When possible such letters should 
be accompanied with a number of specimens of the bugs. 

Geneva, N. T., September 14, 1896. 

A LiTTLB-KNOWN SCALB InSBOT. 

This scale insect was first observed by us in December, 1894, 
on a young plum tree at Rochester. We sent specimens to Dr. 
L. O. Howard, entomologist of the United States Department 
of Agriculture, who identified the insect as Aapidiotus ancylus 
Putnam. Since that time we have observed this scale on young 
plum trees in the nursery and on bearing plum and apple trees. 

The only references to this species which we have at command 
are found in " Insect Life " as follows: In Vol. VI, page 231, Dr. 
L. O. Howard records that a parasitic insect, Coccophagus au- 
nmtUy n. sp. was reared from Aspidiotus ancylus Put., found on 
linden. District of Columbia. In Vol. VII, page 210, Mr. T. D. A. 
Cockerell mentions this species in a list of New Mexico insect 
pests, including it in the list of imported species, and states 
that it infests the box-elder trees planted along the streets of 
Santa Fe. ! 
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Thb Oystbr-shbll Bark-lousb. 

We have received many specimens of this insect (Mfftttaspis 
pomarum Bonche) from our correspondents. In most cases the 
complaints were to the effect that the insect was doing serioas 
damage to apple trees. When the scale attacks old trees the 
injury does not usually extend beyond a few of the limbs, but on 
young trees the injurious effects are much more noticeable. In 
one case reported to us, a young bearing apple tree was badly 
infested on the trunk as well as the main limbs and branches. 

May 11 newly hatched lice appeared on an infested apple tree 
near the Station, and three days later moulted for the first time. 

Plate XXXVII, fig. 1, is from a photograph of some infested 
apple twigs. Fig. 2 is from a drawing of a female scale showing 
the upper a,nd under surfaces of the insect, the manner in which 
the eggs are protected and some of the eggs greatly enlarged. 

Kerosene emulsion is the most satisfactory remedy. Where 
practical, the trunk or infested limbs should be scraped and the 
emulsion, full strength, applied with a stiff brush. This treat- 
ment should be made in the winter. The scraping loosens the 
scales and allows the emulsion to reach the eggs which they pro- 
tect. Spraying with the emulsion, summer strength, as soon as 
the young lice hatch in June will also be found effectual. 

Canker Worms. 

An unusual outbreak of canker worms occurred during the 
past season. In the vicinity of Albion and all through Orleans, 
Genesee, and Niagara counties the insects were especially abund- 
ant. Early in June we visited some of the infested sections near 
Albion. Many fine large trees and, indeed, whole orchards were 
stripped of every leaf. Observations and inquiries there and 
elsewhere where the insects were abundant, indicate that both 
neglect and misdirected effort are the partial causes of such 
extended injury as was done by this insect last year. Old 
neglected orchards are too common, while scattered trees along 
the roadside which have never been sprayed, or recrfved even ordi- 
nary attention, are more common. These trees furnish breeding 
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PLATE XXXVII. 




Figure i. — Oyster-shell Bark-louse; mature scales of Female, natural size. 

Figure 2. — From a Drawing showing upper and under view of Female 

Oyster-shell Bark-louse with eggs. Enlarged (original). 
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places from year to year for such insects as the canker worm, 
and hence are a source of danger to the fruit growing industries 
in the vicinity. In some instances, however, the orchards visited 
had been sprayed, but judging from their appearance and from 
some of the spraying done while the writer was present, the work 
was of little value. 

Judging from our observations, there are three principal rea- 
sons why the canker worms were not held under better control 
in infested orchards in western New York last year. First, the 
application of Paris green was not begun early enough in the 
season. It is probably not unjust to say that in very many cases 
the spraying machine was not taken into the orchard until the 
canker worms were well established, while the work should have 
been begun as soon as the first young worms appeared. Second, 
the spraying was not done thoroughly enough, and third, there 
were not a sufficient number of applications of the poison made. 
In some instances, only one or two applications of the poison 
had been made where at least three or four would not have been 
too many. We may also add that in some cases an inferior 
quality of Paris green was used. 

Among farmers it is a common statement that Paris green 
will not kill canker worms. We found it especially so with 
those whose orchards had suffered severely from this insect. 
The efficiency of Paris green as a remedy for canker worms we 
need not discuss in detail here. We did see some orchards, how- 
ever, which had been carefully sprayed and which 
were in fine foliage when neighboring orchards were 
almost without a leaf. Plate XXXVIII is from a photograph of 
a portion of two orchards. The one on the right had been 
sprayed, while the one on the left had not been sprayed. An 
actual view of the orchards showed a much greater difference in 
the amount of foliage than is shown in the plate. Plate XXXIX 
is from another view in the orchard which had not been sprayed. 
Both of the photographs from which these plates were made 
were taken early in Jnne. 
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IV. EXPERIMENTS WITH GREEN ARSENITE.* 

During the latter part of May, 1896, the Adler Color and Chemi- 
cal Works of New York sent to the Station one hundred pounds 
each of three arsenicals manufactured by them, and which thej 
designated as follows: Green arsenite, compound arsenite, and 
pink arsenite. The superiority of these arsenicals over Paris 
green is supposed to lie in the fact that, instead of being chrys- 
talline, they are very fine amorphous powders, also that 
they can be manufactured at a less cost than Paris green. 
The percentage of arsenic was not given, although they are sup- 
posed to be equal to Paris green in poisonous qualities. Only one 
of these poisons was used in these experiments, namely, the 
green arsenite. 

Thb Objbgts of the Experiments 

were as follows: First, to determine the length of time that the 
green arsenite will remain suspended in water; second, to deter- 
mine its poisonous qualities as an insecticide; and third, to de- 
termine the relative danger of burning the foliage. It may be 
added here that it was the original intention to have a chemical 
analysis of the arsenical made before any of the experiments 
were commenced, but unfortunately the analysis was not forth- 
coming and is not yet completed. 

Experiment No. 1. 

To a two-quart jar of water enough green arsenite was added 
to make the poison and the water in the proportion of one pound 
to 150 gallons. The mixture was then stirred so that the green 
arsenite was well disseminated in the jar. It was* then allowed 
to remain untouched, with the result that the green arsenite had 
not entirely settled to the bottom of the can until three hours 
after mixing. 



* Sheele*8 green. 
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EXPBRIHBNT No. 2. 

Under this head may be grouped several experiments all of 
which had the same object in view^ namely, to determine the efD- 
ciency of the green arsenite as a poison for some of the more 
common leaf-eating insect pests. The first experiment consisted 
of three applications to basket willows infested with the cotton- 
wood leaf beetle. These applications were made at LiveriKK)!, 
N. Y., on May 18, June 5 and June 9. The plot sprayed con- 
sisted of about one-fourth of an acre, the green arsenite being 
used in each case at the ratio of one pound of the poison to 150 
gallons of water. BufQcient lime was added to the mixture to 
make it slightly milky. The first two applications were made 
with a power sprayer, which, unfortunately, did not do satisfac- 
tory work, especially in the first instance. The third application . 
was made with a knapsack sprayer. Considerable difficulty was 
experienced in making the mixture adhere to the leaves. Glucose 
was finally added at the rate of two quarts to 45 gallons, but it 
did not have the desired effect. 

These applications can not be considered an entirely satisfac- 
tory test as to the efficiency of green arsenite when used against 
the cotton-wood leaf beetle, owing to the failure in making the 
first application thorough, and also the difficulty in making the 
mixture adhere to the leaves. However, the results were suffi- 
cient to show that, when properly applied, the green arsenite 
is an effectual poison for this insect. As a further test, 
Mr. Joseph Kennedy, of Liverpool, on whose farm the experiments 
were made, dipped some willow leaves in the poison and placed 
them in a breeding cage with a number of the beetles. It was 
observed that all the beetles, about thirty in number, which fed on 
the leaves, were dead very soon after. 

The second experiment consisted of spraying two plots of nur- 
sery stock which was being attacked by a species of flea beetle. 
Plot 1 consisted of about three acres of one-year-old apple 
grafts. Plot 2 consisted of about three acres of two-year-old 
apple and pear stock. Both plots were very badly infested, 
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many of the grafts having died, apparently from the ef- 
fects of the injuries caused by the beetles. The poison was 
used at the same strength as for the cotton-wood leaf beetle, 
with the addition of lime, and applied in each case with a barrel 
pump outfit. Plot 1 was sprayed June 16th, June 18th and June 
25th. Plot 2 was sprayed June 18th and June 25th. In both 
instances the poison had good effect. It was not possible to 
tell what percentage of the beetles had been killed by the poison. 
It did have a noticeable effect, however, in keeping them away, 
and undoubtedly saved the nursery stock from much more serious 
injury than had been caused when the spraying began. 

The third experiment consisted in applying the green arsenite 
to potato vines infested with the potato beetle. The vines were 
. badly infested and presented the appearance usual in such oases. 
Two small plots were sprayed, on two different occasions about 
a week apart, a knapsack sprayer being used in each instance. 
The usual amount of lime was added for each application. On 
plot 1 the poison was used at a strength of one pound to 150 
gallons of water, on plot 2, one pound to 100 gallons of water. 
The effect of these applications was fully as beneficial as where 
Paris green had been applied under similar circumstances. 



Experiment No. 3. 

One small plot of potatoes was used in this experiment. The 
green arsenite was applied on two different occasions, about a 
week apart, and was used at a strength of one pound to 150 
gallons of water. The lime was omitted. There was no notice- 
able injury to the foliage. 

In addition to the above experiments, the green arsenite was 
used to a limited extent on apple and pear trees infested with 
fruit worms, and on apple trees infested with the pistol-casi^ 
bearer. 



Digitized by 



Google 



Nkw York Agricultural Experiment Station. 539 

Summary and Conclusions. 

Ah green arsenite will remain suspended in water a longer time 
than Paris green, it can be applied more evenly to the foliage and 
requires much less stirring in the tank. 

The experiments have not yet been carried far enough to deter- 
mine whether green arsenite is an equally effective insecticide 
with Paris green. From the experiments above mentioned, how- 
ever, this poison seems to have considerable insecticidal value. 
• Green arsenite will not burn the foliage of potato vines when 
used without lime at a strength of one pound to 150 gallons of 
water. 
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V. EXPERIMENTS WITH DENDROLENE. 

Early in April, 1896, the Bowker Fertilizer Company of Boston, 
Mass., sent a 20-pound pail of dendrolene to the Station for trial. 
Dendrolene, it is stated by the manufacturers, is " a new sub- 
stance for tree protection " and is briefly described by them as 
follows: " It is a thick, plastic combination of about the constitu- 
ency of printer's ink; but, unlike printer's ink, it will retain its 
' stickiness ' under almost all conditions of climate or tempera- 
ture, and when spread with a trowel or stiff brush around the 
trunk of a tree in a thick band, forms a soft, sticky bed." This 
new insecticide was originated in New Jersey. 

In addition to the twenty pounds sent, the Station bought fifty 
pounds more, a considerable portion of which was used in the 
experiments. 

As above indicated, dendrolene is intended to be used chiefly 
on the trunks and branches of trees and thus to serve two prin- 
cipal purposes: First, to prevent such insects as the female 
canker worm moth from crawling up the trunks of trees. Sec- 
ond, to prevent borers from escaping from infested trees and the 
parent insects from depositing eggs on the trunk or at the crown 
of the root. When used for the first-named purpose, it should 
be put in a band around the trunk of the tree and when used 
for the latter, should cover the entire trunk. 

Objects op the Experiments. 

The experiments were made with the purpose of testing the 
dendrolene along the lines above mentioned, and also to ascer- 
tain if the trees were liable to injury from its use. 

Experiment No. 1. 

April 16, twelve large Baldwin apple trees were treated, the 
dendrolene being applied in rings about one and one-half feet 
wide about the trunk midway between the ground and the lower 
limbs. In this and the following experiment, the trunks were 
scraped before applying the dendrolene. 
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' Experiment No. 2. 

Date the same as in Experiment No. 1. Six apple trees similar 
to those in the above experiment were treated, the dendrolene 
being applied on the trunks from the ground to the lower limbs. 

These were all the experiments made in the apple orchard. 
In the first experiment the dendrolene was applied abont one- 
fourth of an inch thick, while in the second it was put on in a 
very thin coating. 

Examinations made April 20 and 28 and at intervals from 
a week to three weeks throughout the summer, showed that by 
April 28 a very slight crust had formed on the dendrolene. This 
was particulacly noticeable where the dendrolene had been ap- 
plied in a thick layer. A week later ants varying from a small 
red to a large black species were going back and forth over the 
dendrolene without the slightest difficulty. At this same time, 
however, large numbers of pistol-case-bearers which had been 
feeding on the leaves of suckers near the trees, and which were 
trying to crawl up the trunks of the trees, were found dead in 
the bands of dendrolene. No canker-worm moths were found and 
no large larvae. Two noctuid moths, however, of average size 
were found dead in the dendrolene. ^ 

Experiment No. 3. 

In this experiment five eleven-year-old peach trees of the vari- 
ety Early Rivers were treated. The application was made April 
18, the dendrolene being applied about the lower part of 
the trunk and at the crown of the root only. The dendrolene was 
put on with a trowel and was about an inch thick at the base 
of the trunk. These trees were examined May 22. The den- 
drolene was covered with a crust which would probably support 
any insect of average size. Where the dendrolene had come in 
contact with the soil it had become granular losing its sticky 
character to a considerable extent. 

Experiment No. 4. 

In this experiment, the trunks of the trees were covered from 
the ground to the lower limbs. The application was made on 
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the same date as in Experiment No. 3. Nineteen trees were 
asedy as follows: Five eleveu-jear-old peach trees, variety Early 
Rivers; four bearing plum trees, variety Reine Claude; two cherry 
trees, a variety of sour cherry just come into bearing; and eight 
dwarf Bartlett pear trees not yet of bearing age. 

June 4, one of the peach trees had lost all of its foliage and 
was apparently dead. Both of the cherry trees looked sickly. 
The foliage was abnormally light in color and the young cherries 
were ripening prematurely. The foliage of the plum trees had 
also begun to turn a lighter shade. A few days later the den- 
drolene was scraped off from the cherry and plum trees to prevent 
further injury. The pear trees did not seem to suffer any in- 
jury. Before fall, however, four of the peach trees were dead. 

Summary and Conclusions. 

When exposed to the weather, a slight crust forms on the deu« 
drolene, but it is not heavy enough to support insects as large 
as the female canker worm moth. 

No injury is caused in one season to full-grown apple trees by 
the application of this insecticide, either in bands around the 
trunk or to the entire trunk. When applied during the growing 
season to the trunks of young bearing plum, cherry and peach 
trees in such a manner as to cover the entire trunk, there is 
much danger of serious injury to the trees. 
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VI. COMBATING THE COTTON- WOOD LEAF-BEETLE. 

April 21st, Mr. Joseph Kennedy, a leading willow grower of 
Liverpool, N. Y., wrote to us that the Cotton- wood Leaf -beetle, 
or " Willow Beetle," as the insect is more frequently called in 
that vicinity, had again appeared in great numbers, threatening 
serious damage to the crop of willows. 

For several years past this insect has been a very serious pest 
to growers of basket willows. It has also been complained of as 
attacking young poplar trees growing in the nursery.* We vis- 
ited some of the leading growers in the vicinity of Liverpool and 
found, that although spraying with Paris green had been resorted 
to, it seemed to have but little effect upon the insects. In two 
instances we found that the Paris green which had been used 
was of an inferior quality, being adulterated with lime. In other 
instances, however, where the poison had been applied with con- 
siderable care, the effect had been scarcely more encouraging. 

For the purpose of making a more thorough test than had 
yet come to our knowledge with green arsenite and arsenate of 
lead as remedies for this insect, a small field of about one acre 
of willows was secured. The field was divided into three plots. 
Plot 1 contained about three-fourths of an acre. Plots 2 
and 3 were of equal size, and included the remainder, with 
the exception of a few rows which were left un«prayed. Plot 
1 was made larger than the others as we wished to use a 
power Bprayer. (A Peppier sprayer, owned by Mr. Kennedy upon 
whose farm the experiments were made, was used.) Plots 2 
and 3 were sprayed with a knapsack sprayer. 

Plot 1 was sprayed May 5 and June 19 with green arsenite, 
one pound of the poison to 150 gallons of water being used. In 
the first application suflicient lime was added to make the mix- 
ture of a slightly milky color; in the second glucose was added, 
together with the lime, at the rate of two quarts to 45 gallons, 
and in the third application the same amount of glue was added 
in the place of the glucose. 

* Fourteenth Annual Report New York Agricultural Experiment Station, pace 656. 
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Only two applications were made on plots 2 and 3, the first on 
May 5th and the second on June 19th. > 

Plot 2 was sprayed with green arsenite mixed with water 
and lime in the same proportion as for plot 1. Plot 3 was 
sprayed with airsenate of lead at the rate of ten pounds to 150 
gallons of water. 

These experiments demonstrated that one of the most seri- 
ous difficulties in applying the poisons for the " willow beetle " 
is the fact that the mixture does not spread well upon the wil- 
low leaf. The glazed surface of the leaf is evidently accountable 
for this. The arsenate of lead did not adhere well. The use 
of glucose did not prove a success. Glue, in the ppoportious 
used, proved more satisfactory than glucose. Although the in- 
sects were found in all stages of develofmient on all of the plots, 
none of the spraying had any noticeable effect, except on plot 
2, where green arsenite was mixed with glue and applied 
with a knapsack sprayer. The fact of the poison being more 
effectual in this case was undoubtedly due to the glue, which 
made it adhere to the leaves. 

An important point in connection with spraying willows for 
this insect is that the larvae and the beetles feed largely on 
the under side of the leaves and in protected places near the 
tips of the willowB. This makes it a difficult matter to reach 
them even with a knapsack sprayer and practically impossible 
with the average power sprayer. The knapsack sprayer might 
be used in some cases, but many of the fields of willows are so 
large that it would be impractical to depend upon the knapsack 
alone. 

These difficulties have caused most of the willow growers to 
give up spraying and to depend upon the machines for catching 
the larvae and beetles. This method is described in the Four- 
teenth Annual Report of this Station, pages 557 and 558. 
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VIL THE PISTOL-CASE-BBARER.* 

Summary. 

The pistol -case-bearer is one of tbe important injurious insects 
of the apple orchard. Last year it appeared in unusual num- 
bers, doing serious injury, especially in the western part of the 
state* 

This insect belongs to the same order as the moths and butter- 
flies. It lives over winter in the half -grown larval condition, 
each larva or caterpillar being protected by a peculiar curved 
case which is firmly attached on end to the twig and which is just 
large enough to accommodate its occupant 

Early in the spring the case-bearers become active. They first 
attack the swelling buds and later the leaves, flower-buds and 
flowers as they appear. The fruit, also, is sometimes attacked. 

The transformation to the pupa takes place within the case 
which each caterpillar carries, but which, as the time for pupa- 
tion approaches, is attached firmly to the twig. This takes 
place during the latter part of May. The moths issue in from 
two to three weeks. The eggs are laid on the under surface of 
the leaves. The recently hatched caterpillars eat small holes 
into the interior of the leaves. Their cases, which are made of 
excrement and silk, are also very soon constructed. During Sep- 
tember they migrate to the smaller branches and twigs to re- 
main until spring. 

Experiments at this Station show that this insect can be con- 
trolled by thoroughly spraying the infested trees with Paris 
green, using one pound to 150 gallons of water, with the addition 
of enough freshly-slaked lime to make the mixture milky. In 
the experiments the trees were sprayed three times; first, just 
before the buds began to swell; second, soon after the young 
leaves appeared, and third, just after the petals had fallen. 

• Published alio as BuUetio No. 1S9. 

35 
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THE PISTOL-CASE-BEARER. 
Coleophora malivoreUa Biley. 

History, Name and Appkarancb. 

Our attention was first called to this insect early last spring 
when a large apple orchard near the Station grounds was ob- 
served to be badly infested with it. Later in the season numer- 
ous complaints came to the Station, especially from fruit-gro"wers 
reeiding in the w^estem part of New York, stating that this insect 
was doing serious damage in their apple orchards. 

As the outbreak appeared to be of sufficient extent to cause 
serious loss to the fruit-growing interests of the state, and as the 
inject is quite likely to become a well established pest of the 
apple orchard, we have, in addition to studying the life-history of 
the insect in the field as opportunity was afforded, conducted 
experiments with a view to deternciining upon a practical method 
of holding the insect in check. These observations and experi- 
ments are briefly reviewed in the following pages. Minute de- 
tails of the life-history and structural characteristics of the insect 
are avoided herein as being of but little interest to the general 
reader. 

Not a new offender^ — Although this insect appeared in such un- 
usual numbers in some sections of the state last year that it was 
thought by some to be a new pest to the apple, it proves to be one 
of the insects which have been known for a number of years, but 
which have not caused sufficient damage, excepting in certain 
localities, to occasion more than a passing notice among fruit 
growers. The earliest account of this insect which we have seen 
shows that it was a serious pest in Erie county, Pennsylvania, in 
1878. Since that time the species has been quite frequently men- 
tioned by writers on economic entomology. 

The insecfs nnme. — ^The scientific name of the insect, Coleophora 
malivoreUa^ was pix>posed in 1878 by Dr. Riley, who published a 
technical description of the larva and the male and female moths 
in the Annual Report of the United States Department of Agri- 
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culture for tbat year. The popular name, Pistol-Case-Bearer, 
comes from the fact that the peculiar cases which the caterpillars 
construct for themselves slightly resemble a pistol in shape. 
Although we have not seen this name in print, it seems to have 
been in general use throughout the season among fruit growers 
who are familiar with the insect.* 

When and where to look for them. — During the winter the case- 
bearers are not as readily detected, especially by those who are 
not familiar with them, as later in the season, when the cater- 
pillars have enlarged their cases, making them very easy of 
detection, especially when occurring in large numbers. It is 
important, however, that the trees be carefully examined during 
the winter or early spring, so that, if the case-bearers are pres- 
ent, the remedy may be applied before it is too late. They will 
be found in greatest abundance upon the young twigs and usually 
close to the buds, or even upon them. 

As will be shown later, each one of these little cases contains 
a living caterpillar, which, when warm weather comes, moves 
about freely, carrying its clumsy-looking case with apparent ease. 
Plate XL, fig. 1, is from a photograph of two infested apple twigs, 
natural size, cut from the tree in December. The caterpillars 
themselves are not seen, as they are hidden within their peculiar 
cases, which, it will be observed, are fastened on end to the bark. 
Each case is made largely of silk, which is spun and woven by 
its owner much as a caterpillar ordinarily spins and weaves its 
cocoon. The inner layer is comparatively smooth and closely 
woven, while the outer is loose and less substantial. In color 
they closely n^scMnble the bark. 

A closely allied species, — The cigar-case-bearer (Coleophora fletch- 
erella) is sometimes confused, by the casual observer, with the 
species under discussion. The winter forms of the two species 
may at first appear somewhat alike, but a careful examination 
will show that the case of the cigar-case-bearer of average size 
is usually somewhat smaller and lighter in color than that of the 



* Since this buUf*tin was wriiteii wa havo received Bulletin 1S4 of the Cornell U- iv. 
Agl. Exp. Station, in wbicli Mr. SIngerland suggests the name. 
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other species; also that it is more nearly flat, comparatively 
smooth^ and curved in the shape of a half moon, while the case 
of the pistol-case-bearer, is more like a rough tube bent and 
shaped at the upper end so as to slightly resemble the handle of 
a miniature pistol. During the winter, also, the cigar-case-bearer 
is found more abundantly in the angles made by the branching 
twigs while the pistol-case-bearer passes the winter in more open 
situations on the twigs and buds. The two species have many 
similar habits. Both are found most abundantly upon the apple. 
The mature insects in both species are delicate moths which re- 
semble each other in general appearance. 

Life History, Distribution and Natural Enb>miks. 

The story of this interesting insect's life is, briefly, as follows: 
The peculiar cases, which, as previously stated, may be found 
during the winter attached to the twigs, contain the hibernating 
caterpillars which are to develop into the parent moths before the 
summer is over. They remain inactive until about the time that 
the buds begin to swell. The warm days seem to bring renewed 
life, and if a careful watch is kept the observer may be rewarded 
by seeing some of the caterpillars unfasten their cases from the 
twigs, thrust their heads and part of their bodies out of the 
opening, which is in the anterior or lower end of each case, and 
move toward the nearest buds carrying their cases with them. 

Eoto the young case-hearers feed, — Having reached the buds they 
begin at once to bore into them. In doing this they do not 
leave their cases, but thrust their bodies out as they gnaw into 
the interior of the buds. Thus an opening bud may have several 
of these cases attached to it which give no signs of activity until 
removed, when a small round hole will be observed which the 
little caterpillars have made in searching for food. The injury 
thus done to the bud is very great, usually sufficient to destroy it. 
It often happens that nearly the whole inside of the bud will be 
eaten out. 

As soon as the young leaves appear the case-bearers attack 
these, burrowing into them at first and feeding on the soft tissues 
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Winter Appearance and Early Work of Pistol-Case-Bearer. 
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between the two surfaces. Thus they are feeding at this time as 
leaf miners. Plate XL, fig. 2, is from a drawing, representing a 
case-bearer feeding between the two surfaces of an apple leaf. 
The case-bearers do not feed long as leaf miners, however, but 
Roon begin to eat off the entire upper surface, leaving only the 
frame work, as shown in Plate XL, fig. 3. The caterpillars grow 
rapidly during this time and are soon strong enough to eat holes 
clear through the leaves, avoiding only the midribs and larger 
veins. 

How the caterpillars enlarge their cases. — ^As stated on a previous 
page, the caterpillars make their cases largely of woven silk. The 
cases are just large enough during the winter to accommodate the 
young caterpillars, and thus it is necessary to enlarge them as the 
occupants increase in size. This is done by extending the case 
at the anterior end in the form of a tube of silk into which is 
woven the pubescence from the leaf — ^frequently giving it a pink- 
ish color or making it nearly pure white. Very soon, however, 
probably from the effects of exposure to the weather, the entire 
case assumes a darker hue, resembling the bark in general color. 
By May 6th the new portions of the cases equaled the old in aver- 
age length. 

Habits of the caterpillars when attacking the flowers and fuU 
grown leaves. — As soon as the flower buds begin to swell, the case- 
bearers not infrequently attack these also, and the flowers them- 
selves do not escape, as many were found last season with the 
petals nearly eaten away by these intruders. When attacking 
the flower buds, the caterpillars bore into them in much the same 
manner as when attacking the leaf buds, as shown in Plate XL, 
flg. 4, but when feeding in the full blown flower the petals may be 
entirely consumed and frequently a considerable portion of the 
pistil and stamens. Thus this insect not only injures the buds 
and leaves, but, indirectly, destroys the fruit. Plate XL, fig. 5, is 
from a photograph of two apple blossoms which have been in- 
jured by the pistol-case-bearer. 

By the time the apple leaves are full grown the case-bearers 
have reached their full size. At this time their cases measure, on 



Digitized by 



Google 



550 Report op the Entomologists of the 

an average, a little more than one-fourth of an inch in length. 
The general shape of one of the full size cases is shown at Plate 
XLI, flg. 1. The full grown case-bearers feed readily on nearly 
all parts of the leaves, usually leaving only the midribs un- 
touched. Plate XLI, flg. 2, is from a photograph of a few mature 
apple leaves partially devoured by the case-bearers. The fruit 
may also be injured by the caterpillars boring through the skin 
and feeding on the tissue just beneath. This causes the young 
apples to become more or less deformed, according to the extent 
of the injury. 

The full grown caterpillars measure, on the average, a little 
more than one-fifth of an inch in length. The body is light-yel- 
low, varying to deeper shades, with dark-brown markings on the 
thorax. The true legs are black. The head also is black with 
a more or less distinct yellow median line. Like other caterpil- 
lars, the pistol-ease-bearers undoubtedly molt, probably several 
times during their development, but this interesting operation 
was not observed by us. 

Pupation. — During the middle of May many of the case-bearers 
were observed migrating from the leaves to the twigs. Toward 
the latter part of the month a majority of them had pupated. 
Before pupating each caterpillar had fastened its case securely to 
the bark of the twig. A network of silk was woven over the 
anterior end of the case, so that if the case was forcibly removed 
the occupant would not be exposed. Plate XLI, flg. 3, is from a 
photograph of some of the cases as they appeared at this time. 
Thus made secure, the caterpillars managed to turn around in 
their cases so that their heads were in the opposite direction. 
The transformation from the caterpillar to the pupa then took 
place. The pupa is dark brown in color. Fig. 6 represents two 
cases cut open longitudinally, showing the caterpillar and 
pupa. 

The pupa stage probaly lasts from ten days to two weeks. We 
observed the moths issuing June 22d and until June 26th. The 
moths escape by means of a slit-like opening at the posterior end 
of the case. 
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THE PISTOL-CASE BEARER 
Figure i, The Moth, Parent of the Pistol-case Bearer; Figure 2, 
Egg, upper and side view; Figure 3, Young Case-bearers on 
the under side of an Apple Leaf; Figure 4, Case of a 
Newly-hatched Case-bearer. Figures i, 2 and 4 are from 
Original Drawings, enlarged; Figure 3 is from a Photo- 
graph, natural size. 
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The adult insect is a beautiful steel-gray moth which measures 
nearly one-half of an inch from tip to tip when the wings are 
spread. The front wings are flecked with white scales on the 
basal half. Frequently these white scales are very numerous on 
the wings ofi the female and almost lacking on the wings of the 
male. Other striking characteristics are the rings of dark and 
white scales on the antennae and legs and the tufts at the bases of 
the antennae. ■ The males are a little smaller on the average than 
the females and of a somewhat darker color. The moths fly at 
night and hence are not usually seen. Plate XLII, fig. 1, repre- 
sents one of the moths enlarged. 

The eggs. — We did not observe the exact time of egg-laying, 
but found eggs on the leaves late in June. These were on the 
under surface of the leaves. They were placed singly, most of 
them near the midribs and larger veins. Although they are very 
small, the eggs are plainly visible to the unaided eye if one knows 
what to look for. They are yellovnsh-green in color, nearly cir- 
cular at the base, smaller, and with a slight depression at the 
upper end. Parallel depressions and ridges extend along the full 
length of the sides. Plate XLII, fig. 2, a and 6, represent an 
upper view and a side view of an egg greatly enlarged. The eggs 
evidently hatch in about ten days op two weeks. 

HaMts of the young case-hearers, — We did not observe the exact 
limits between which egg hatching might occur. Early in Au- 
gust, however, the recently hatched case-bearers were found on 
the under surface of the leaves. The cases were made of excre- 
ment and silk presenting, when viewed under the microscope, the 
rough appearance represented in Plate XLII, fig. 4. The cater- 
pillars were feeding on the soft tissues between the two surfaces 
of the leaves. When one of them was forcibly removed, the small 
round hole made through the skin of the leaf was plainly visible. 
September 5 the young case-bearers appeared, when feeding 
on a leaf, as shown in Plate XLII, fig. 3. At this time they meas- 
ured, on an average, about one-eighth of an inch in length. From 
this time on they grew but little and soon migrated to the twigs 
to remain during the winter, attaching their cases to the bark as 
previously shown in Plate XL, fig. 1. 
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Brief summary. — From the above we may briefly summarize the 
life-history of this insect as follows: 

The case-bearers, not yet half grown when winter overtakes 
them, hibernate on the twigs of the infested trees in silken cases 
curved at the upper ends, securely fastened to the bark in a nearly 
upright position, and usually near, but sometimes upon, the buds. 

About the time that the leaf-buds begin to swell they become 
active again. They attack the growing buds, gnawing through 
the outer covering to feed on the tender tissues beneath. Later 
in the season they feed on the young leaves, boring into them and, 
for a short time, making mines similar to those made by true leaf 
miners. They may- also eat away the entire soft part of the 
leaves, frequently making holes clear through them. In doing 
this the caterpillars do not leave their cases, but project their 
bodies apparently as far as they can without losing hold of these 
protective coverings. They also attack the opening flower buds, 
boring into them as when attacking the leaf buds; the full blown 
flower; the mature leaves, eating nearly the entire leaf with the 
exception of the midrib and larger veins; and the fruit, into 
which they mine to a short distance beneath the skin, causing 
the fruit to become d^ormed. 

When ready to pupate the caterpillars migrate to the twigs 
and attach their cases firmly to the bark. Pupation takes place 
about the middle of May. Before this transformation is made, 
however, the caterpillars turn around in their cases so that their 
heads are toward the upper or curved end. 

The moths come forth early in June. The eggs are deposited 
on the under sides of the leaves. They hatch in about ten days 
or two weeks. The young caterpillars make small holes into the 
leaves to enable them to feed on the tender pulp. Their cases 
are made out of excrement and silk. During September they 
migrate to the smaller branches and twigs to remain until spring. 
Thus there is but one annual generation. 

Food plants. — ^The principal food plant of this insect is the 
apple. It is known, however, to attack the pear and it is said to 
attack the quince also. 



Digitized by 



Google 



New York Agrioultdeal Experiment Station. 553 

Distribution. — The pistol-case-bearer is becoming well known 
throughout the apple-growing sections of the state. It has also 
b.een reported from the south, from the central states and from 
Canada. It is an American species. 

Distribution by means of nursery stock. — We have occasionally 
found this insect on nursery stock. It is undoubtedly in this 
way that it is carried from one part of the country to another. 

Natural enemies. — ^At leaat three species of paraaitic insects 
prey upon the pistol-case-bearer. We bred this number from 
speoimens kept in the laboratory. The number of parisitized 
case-bearers was suflScient to indicate that these little parasites 
may be an important check to the increase in numbers of this 
pest. 

BbHIDDIAL MaASUEES. 

As shown by the above account, the pistol-case-bearer belongs 
to that class of insects which in their larval state devour the 
tissue of the food plant instead of sucking the juices, as is the 
case with certain other insects, such as plant lice, scale lice, 
etc. It is therefore reasonable to expect that this insect can be 
controlled by spraying with an arsenical poison, provided the 
poison is applied at the right time. As we have already seen, 
the caterpillars do not feed openly on the leaves until quite late 
in the season, but feed for the most part on the interior of the 
buds and young leaves. The poison, then, should be applied be- 
fore the winter buds begin to swell, so that the first meal of the 
young case-bearers as they begin to burrow into the buds may be 
a poisoned one. Another application made when the leaves are 
half grown, at which time the case-bearers begin eating holes 
clear through the leaves, should prove effectual. 

With this in mind the following experiments were made. Full 
grown Baldwin apple trees were used in the experiments. All 
of them were badly infested with the pistol-case-bearer. 

Experiment No, l.—On April 20, May 1 and May 6, twelve 
trees were sprayed with Paris green used at the strength 
of one pound to 150 gallons of water. At the time of the first 
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application the leaf buds had just begun to swell. But very few 
of the case-bearers were active. At the time of the second appli- 
cation the yonng leaves were well started, while at the time of 
the third application the young case-bearers were beginning to 
eat holes through the leaves. 

From the first the effect of the treatment was plainly apparent. 
At the time of the last treatment the treated trees were compara- 
tively free from the insect, although others in the same orchard, 
which had not been sprayed, plainly showed the effect of the 
injurious work of this pest. 

Experiment No. 2. — On May 6, fifteen trees in the same or- 
chard were sprayed with kerosene emulsion at a strength of one 
part of the emulsion to ten parts of water. The application was 
very thorough, the emulsion being applied until the trees were 
dripping wet. Although these trees were badly infested with 
both the pistol -case-bearer and the cigar-case-bearer, the emul- 
sion seemed to have no effect upon either insect. Possibly a 
stronger emulsion would have penetrated the cases, but under the 
circumstances, it would undoubtedly have been endangering the 
trees to use a stronger emulsion, as the foliage was very tender 
and the flower buds were nearly ready to burst. 

Experiment No. S consisted in trapping the moths with trap 
lanterns. These were kept all summer in the orchard of Mr. 
J. B. Collamer, of North Parma, to whom we are indebted for aid 
in this work. On the night of July 2, a large number of the 
moths were captured and a few on succeeding nights. Examina- 
tions in the laboratory showed that but few of the females con- 
tained eggs, which would indicate that the eggs are usually laid 
previous to this time, hence the trap lantern was of little value 
as a means of combating this insect. 

Conclusions. — From the above experiments, we may conclude 
that the pistol-case-bearer can be controlled by the thorough ap- 
plication of Paris green at a strength of one pound to 150 gallons 
of w^ater. The first application -should be made just before the 
leaf buds begin to swell, the second about ten days later, and the 
third about a week or ten days from that time. 
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Kerosene emulsion, at summer strength, haa no effect on either 
the pistol-case-bearer or the cigar-case-bearer. The use of the 
trap lantern does not seem to be a satisfactory method of com- 
bating this insect. 

Additional notes. — When buying Paris green be sure that it is 
pure. A simple test for pure Paris green can be made with 
strong ammonia. Place a little of the Paris green in a test-tube 
and add enough ammonia to cover it well. Stir thoroughly with 
a glass stirring rod or other convenient instrument. If pure, all 
of the Paris green will dissolve readily, the solution turning at 
once to a deep blue color. If any sediment appears in the bottom 
of the test-tube, the Paris green may be considered adulterated. 
This is not necessarily an infallible test but may usually be con- 
sidered of practical value. Another very good test is to place a 
little of the Paris green between two pieces of window glass and 
rub them together. If the Paris green is adulterated vnth lime 
or barium sulphate, which are quite frequently used for this pur- 
pose, the Paris green will appear to turn white in places. This 
appearance is caused by the small chunks of lime or barium sul- 
phate which, when broken open, appear light colored. 

As it is usually desirable to spray the orchard with Bordeaux 
mixture at the same time that the Paris green is applied for the 
pistol-case-bearer, the two may be combined as neither interferes 
with the beneficial action of the other. Add the Paris green to 
the diluted Bordeaux mixture in the same proportion as if it were 
being mixed with water. No additional lime need be added aa 
the lime in the Bordeaux mixture will be suflBcient. 

Do not spray while the trees are in Uoom. — There is nothing to 
be gained by so doing, and a good deal of injury may be done. 
The Bordeaux mixture and Paris green will be just as effectual 
if applied as indicated above, and then no injury will be done to 
the bees and other friendly insects which visit the blossoms and 
upon which largely rests the important responsibility of carrying 
the pollen from one flower to another. 
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VIII. A BRIEF REPORT OF NURSERY STOCK 

INSPECTION IN WESTERN NEW YORK. 
The inspection of nursery stock has recently become of much 
importance in this state. Such inspection serves two purposes: 
First, it enables the nurserymen to comply with the laws in 
other states, which require that a certificate showing that the 
stock has been inspected shall accompany all nursery stock sold 
within the state; and, second, it enables the officiating entomolo- 
gist to keep a careful watch over the nursery stock grown in the 
state, and thus materially aids in enabling him to detect early 
the arrival of new pests in the nursery or the unusual increase 
of old offenders. 

Early in the past season the writer was appointed by State 
Entomologist Dr. J. A.Lintner to act as his deputy for the purpose 
of inspecting nursery stock. Acting in this capacity, he has in- 
spected stock from over twenty nursery firms. Most of the inspect- 
ing was done while the trees were in the packing yard. Between 
15,000 and 20,000 trees were inspected in the packing yards. 
About 3,000 of these trees were infested with insects, most of 
which were either the peach tree borer or the wooly aphis. Over 
1,000 of these infested trees were rejected as worthless. The 
remainder, which were not so badly infested, were freed from 
the insects by the application of insecticides. 

In, addition to the insects above named, the oyster-shell bark- 
louse, scurfy bark-louse, a scale insect scientifically known as 
Asterodidspis quercicola Bouch^, and the pear-tree Psylla, were 
occasionally found. 

Method of inspecting the stock, — When circumstances would per- 
mit the stock was first inspected in the field and later in the 
packing yard. In the packing yard the trees requiring certifi- 
cates were examined separately or in bundles, provided the bun- 
dles were not so large as to prevent the whole length of the tree 
being seen. Each tree was carefully examined from the roots 
to the top and only such trees as showed no evidence of the work 
of injurious insects or diseases were considered satisfactory. 
Where the stock can be first seen in the field, such close examina- 
tion in the packing yard is, of course, unnecessary. 
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IX. THE PEACH-TREE BORER 

Santiina exitiosa Say. 
Order, Lbpidoptbra. Family, Sbsiidae. 

Historical. 

This insect is a native American species. It did not become 
generally known, however, until the introduction of the peach 
into this country from Europe. Prior to that time its natural 
food plants were undoubtedly the wild plum and cherry, as it 
is known to attack these" fruit trees readily. The fact, however, 
that this species is now well known in every state where the 
peach crop is an important one, indicates that it must have taken 
readily to the new food plant early in the history of the fruit 
as an American product. 

The original description of the Peach-tree Borer dates back 
to the time of one of America's earliest writers on entomology, 
namely, Thomas Say, who is known as the " Father of American 
Entomology." His description was published in 1823, in Vol. 
in of the Journal of the Philadelphia Academy of Natural 
Sciences, p. 216. He there describes the species under the name 
/Egeria exitiosa, Mr. Say also published one of the earliest gen- 
eral accounts which we have of this insect. This is found in his 
"American Entomology," published in 1824. A contemporary 
of Mr. Say, Dr. T. W. Harris, also published several articles con- 
cerning this insect. One of the chief of these is found in his 
"Insects Injurious to Vegetation," pp. 253-255, published in 
18S2. In this article he refers to the fifth volume of the New 
England Farmer, in which he published a review of the life-his- 
tory and habits of this insect, together with a general history of 
the species, and also the names of the principal writers on the 
subject up to that time. Soon after the publications above re- 
ferred to by Dr. Harris, Dr. Asa Fitch published his first annual 
report as State Entomologist of New York. Prominent among 
other articles in this report is found a comparatively long one 
on " The Peach-tree Borer, JEgeria exitiosa Say." This article 
occupies pages 108 to 121 of the report, and is illustrated by one 
wood cut representing a portion of a peach root injured by the 
borer. 
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From this time up to the present day, this troublesome insect 
has been repeatedly discussed in the reports of the various state 
and government entomologists, as well as in the agricultural 
press. Prominent among the earlier writers on this subject may 
be mentioned Dr. 0. V. Biley, who published a comparatively 
long article on the Peachtree Borer in 1868, in his First Missouri 
Report, as well as many of a similar nature at later dates; also 
Dr. Thomas and Dr. Forbes, in whose reports as State Entomolo- 
gist for Illinois this insect is frequently mentioned. In 1879 
Prof. Comstock referred at some length to this insect in his report 
as Entomologist of the United States Department of Agriculture. 
The reports of the State Entomologist of New York, by Dr. Lint- 
ner, and those of the Entomologist of the Dominion of Canada, 
Dr. James Fletcher, furnish a number of references to this insect, 
and accounts of its life-history and destructive habits. All of 
these writers speak of the serious injury to fruit trees caused by 
the borer, and in most, if not all, cases mention the need of great 
care by fruit-growers to prevent the increase of this pest. 

DiSTBIBUTION. 

As previously stated, this insect is well known in every section 
of the United States where peaches are grown to any extent. In 
Circular No. 17, United States Department of Agriculture, 
Division of Entomology, Mr. Marlatt stated that the records of 
the division show that this insect is found from " Maine south- 
ward to the Gulf and westward to the Pacific slope." 

Means of distribution. — ^The distribution within an orchard or 
from one orchard to another is easily effected by means of the 
female, as she can fly for some distance with comparative ease, 
even when heavy with eggs. But the carrying of the insect from 
one state to another or from one section of a state to another is 
undoubtedly most frequently effected by means of nursery stock. 
It is a too common occurrence in our own state to find many 
young peach trees in the packing shed, waiting to be shipped, 
which are infested with borers. Within the past few months 
hundreds of such trees have been found which were about to be 



Digitized by 



Google 



PLATE XLIII. 



Figure i. 



Figure 2 
Figures i and 2. Two Peach-tree Roots, showing Work 
OF Peach-tree Borer. 
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packed and shipped to some distant state* Such trees should 
be thrown oat and destroyed or the borers should be oat out 
before the trees are packed. 

Nature op the Injury. 

The gummy exudations from the roots of the infested trees 
near the surface of the ground indicate the work of this insect. 
A close examination will show that the exudation comes from 
an opening in the bark which leads to one or more channels just 
underneath. These channels haye been made by the borers and 
are not infrequently found to girdle the trees, thus causing an 
injury from which the tree is not likely to recover unless reme- 
dial measures are at once resorted to. Plate XLIII, figs. 1 and 2, 
are from photographs of plum roots (var. Myrobalan), which have 
been injured by the Peach-tree Borer. At Fig. 2 the borer itself 
is shown in the root which was cut open to expose the insect to 

view. 

Description and Life History. 

The peach-tree borer belongs to the same order of insects as 
the moths and butterflies, and to a family of moths, the members 
of which make a formidable array of injurious species. One of 
the characteristics of this family is that the mature insects, un- 
like most of our moths, have transparent posterior wings and 
slender bodies and that they are easily mistaken for wasps or 
bees by the casual observer. This is especially true of certain 
species. Although the borers themselves are very common, the 
parent insects are not generally known. The following careful 
descriptions, taken from Dr. Fitch's First New York Report, pp. 
114-116, published in 1856, will enable the reader to identify the 
species. Dr. Fitch describes the male and female as follows: 
"The male is of a deep steel-blue color, with various sulphur 
yellow marks, and has a glossy lustre like that of satin. The 
antennse are black, less than half as long as the body, abruptly 
curved outward at their tips and densely fringed along their 
inner sides with numerous fine short hairs, with a slight vacancy 
between them at each of the joints. The feelers are yellow on 
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their lower sides; there is a paler yellow spot between the bases 
of the antennae and a deeper yellow transverse stripe at the 
base of the head^ both above and beneath. The thorax has a 
yellow stripe on each side of its middle^ a transverse one at its 
base, which is slightly interrupted at the middle, and a short, 
broader one on each side under the wings; its base on the under- 
side is white. The abdomen commonly has two slender yellow 
bands above, at the apex of the second and fourth segments, and 
a white line on each side of the tuft of hairs at its tip. The 
forward hips are yellow on their anterior face, the four others at 
their tips. The shanks are yellow at their tips, the hind ones 
have a yellow ring on their middle interrupted on the inner 
side, the other four have a large yellow spot on their anterior 
sides; their spines are white, their upper sides black, at least on 
the basal half. The fore feet have a white ring at the apex of 
each joint, and a broad white stripe upon the inner side; the 
middle and hind feet have a slender white line on their inner 
sides, which is often nearly obliterated, showing only a few white 
scales at the apex of each joint. The wings are transparent and 
glass like, with a slight tinge of smoky yellow; their veins, mar- 
gins, and fringe is steel blue. The fore wings have a steel-blue 
band beyond the middle upon their transverse anastomosing 
veinlet, a slender yellow line upon their outer or anterior margin, 
both above and below, and a similar line on the inner edge of 
their inner margin; the hind wings also have a similar line on 
the inner edge of their outer margin." Dr. Fitch also describes 
seven varieties in this sex, which differ in the number and ar- 
rangement of some of the markings. 

In describing the female moth Dr. Fitch says: "The female 
differs from the male so much that it would not be supposed to 
pertain to the same species. The abdomen is of a long oval form 
instead of being slender and cylindrical, and is twice as broad 
across the middle as that of the male. This sex is of a glassy steel 
blue color, with a purplish reflection in places, and blackish upon 
the face, and upon the middle of the abdomen is a broad band 
of a bright, glassy orange yellow color occupying the whole of the 
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PLATE XLIV. 




Figure i.— Peach-tree borer; Larva, upper and side view; Pupa, and Male and 

Female Moths. From a Photocjraph (natural size), by F. A. Sirrine. 

Figure 2.— Roots of young Apple-tree Infested with 

Woolly Aphis; recently dug. 
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fourth and fifth segments, except upon the middle of the under 
side, where, at least on the fourth segment, some orange scales 
often occur interspersed with the steel blue ones. The antennsB 
have no fringe along their inner sides. The fore wings are 
opaque and of the same steel-blue color as the body, their tips 
and fringes being of a purplish tint, both above and beneath. 
The hind wings are transparent, broadly margined upon both 
sides and marked at the base with steel blue, the glass-like por- 
tion being crossed by five robust veins, and commonly there are 
traces of a straw yellow stripe on the outer margin toward the 
tip." Brief descriptions of four varieties are also given, the 
chief difl^erences being in the markings, as in the case of the 
male. 

Plate XLIV, fig. 1, is from a photograph, by Mr. F. A. Sirrine, 
of the male and female moths together with the empty pupa case, 
shown above, and an upper and side view of the larva shown 
below. 

In this climate the moths do not come forth, as a rule, be- 
fore July 1, when egg-laying soon begins. The eggs are very 
small, about .02 of an inch in length and half aA broad as long, 
and are oval in form. The surface of the shell is beautifully 
sculptured and the color is yellowish white. The eggs are depos- 
ited upon the surface of the bark during July and August and 
are said to be placed singly and to be attached with a gummy 
secretion. They are usually placed just above the surface of the 
ground, although they may be deposited as high up as some of 
the lower branches. In a short time the young borers come forth 
and begin at once to burrow through the bark or to seek an 
entrance by means of any convenient opening to the sap wood 
beneath. Here they remain during the summer and winter, feed- 
ing actively until late in the fall and making the channels pre- 
viously alluded to. November 12 the writer found four borers 
in the root of a plum tree taken from a nursery near the 
Station. The smallest borer measured one-eighth of an inch in 
length, and the largest one inch. The boirers remain dormant 
during the winter but resume feeding in the spring. As a rule 
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they are fully grown by June, when they measure about an inch 
or a little more in length and may be briefly described as naked, 
robust larvae, yellowish white in color and with the head and 
first segment dark brown. 

When ready to transform to the pupa state, which is very soon 
after becoming full grown, the borers prepare elongate oval cells 
either under the bark of the injured root or in the gummy exuda- 
tion at the entrance of the excavations. Some of the cells may 
also be found in the ground a short distance from the roots. 
These cells are just large enough to contain a single b*orer, and 
are constructed of pieces of bark, excrement and particles of 
the soil, held together by woven threads of silk. In these cells 
the transformation from the larva to the pupa takes place. 
The pupa state does not last more than a few days, w^hen the 
mature insects emerge. Thus, in the climate of the northern 
states, the peach-tree borer is nearly a year in passing through 
its transformations from the egg to the mature insect. 

Preventive and Remedial Measures. 

Preventive. — Preventive measures consist largely in arranging 
some mechanical obstruction to prevent the depositing of the 
eggs on the tree, or the application of some poisonous substance 
to the bark that will be fatal to the young larvje as they bore 
into the tree. 

Mechanical obstructions. — These are usually formed by wrap- 
ping the trunk with paper, rye straw, etc., or mounding earth 
about the base of the trunk. The first was suggested by Dr. 
Harris in 1826. In his treatise on Insects Injurious to Vegeta- 
tion, p. 254-255, Dr. Harris refers to this method as follows: 
" Remove the earth around the base of the tree, crush and destroy 
the cocoons and borers which may be found in it and under the 
bark, cover the wounded parts with common clay composition, 
and surround the trunk with a strip of sheathing paper eight 
or nine inches wide, which should extend two inches below the 
level of the soil, and be secured with strings of matting above. 
Fresh mortar should then be placed around the root, so as to 
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confine the paper and prevent axicess beneath it, and the remain- 
ing cavity may be filled with new or unexhausted loam. This 
operation should be performed in the spring w during the month 
of June. In the winter the strings may be removed, and in the 
following spring the trees should again be examined for any 
borers that have escaped search before, and the protecting ap- 
plications should be renewed." Dr. Lintner has suggested 
using fine wire netting as a sheathing for the trunk in place 
of the paper. *Dr. Lintner describes this protector as follows: 
" A cylinder made of fine wire netting, about fifteen inches high, 
mounted on a galvanized metal base, gathered in at the top so as 
to adjust itself closely to the tree, opens at one side for passing 
it around the trunk, and is then secured and fastened to the 
ground, and slightly into it, by a sliding pin. With this pro- 
tection, the moth would be effectually prevented from deposit- 
ing an egg upon or near the base of the tree. The cylinders 
could be quickly applied, and with proper care in housing them 
they would last for many years. It is thought that they can 
be offered for sale at about twelve dollars the hundred." Mound- 
ing up earth about the baae of the tree is a preventive method 
which has been known for many years. Each year a few more 
inches of earth may be added. The mounds are for the purjwse 
of preventing the moths from depositing the eggs near the roots. 
Mixtures applied to the trunk which are repulsive to the moths. — 
The object of such applications as these is to keep a coating on 
the trunks of the trees which will be sufficiently repulsive to the 
female moth to prevent her depositing eggs there. A number of 
washes of this character are in use. The two following are proba- 
bly among the best: Both formulas are given by Dr. Lintner 
in his Eighth xVnnual Report, pages 183-184. The first originated 
with Mr. Bateman, of Painesville, Ohio, who is quoted by Dr. 
Lintner as follows: "For our orchard of five hundred bearing 
trees we buy a pint of crude carbolic acid (or half as much of 
the refined), costing not over twenty-five cents; then take a gal- 
lon of good soft soap and thin it with ti gallon of hot water, stir- 

^ Eighth Annual Report, pp. 185, 188. 
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ring in the acid, and letting it stand over night, or longer; then 
add eight gallons of cold soft water, and stir. We have then ten 
gallons of the liquid ready for use. The wash should be thor- 
oughly applied with a swab or brush around the base of each 
tree, taking pains to have it enter all crevices.'' The formula for 
the wash recommended by Mr. J, H. Hale, the well-known Con- 
necticut peach-grower, is given by Dr. Lintner as follows: "To 
a common bucket full of water take two quarts of strong soft 
8oap, half a pint of crude carbolic acid, two ounces of Paris green, 
first reduced to a paste, with water and lime enough to form 
a thin paste that will adhere to the tree. A little clay may be 
added to assist in making it stick. Apply with a swab or brush 
before the first of June." A compound which is intended to serve 
<he same purpose as the abo\re is known as " Dendrolene,'' and 
is manufactured by the Howker Fertilizer Company, of Boston, 
Mass. An account of the experiments with Dendrolene at this 
Station will be found in Another part of this report. 

Washes intended to poison the young iorers have lately come 
into use. A simple and effective wash of this character consists 
of a heavy whitewash, to which is added a little glue or soft soap, 
together with two or three ounces of Paris green or London pur- 
ple to a pailful of the whitewash. 

Remedial measures, — The chief remedial measures consist of cut' 
ting out and killing the borers or inserting a probe into their 
burrows, which will accomplish the same end. Probably the 
former is more frequently resorted to. The principal objectiona 
to this method are the necessary injury to the tree and the time 
required to do the work. Bisulphide of carbon may be effectively 
used by pouring into the channels made by the borers. This 
compound evaporates very rapidly and the fumes, which are fatal 
to the insects, being heavier than air, will reach all parts of the 
infested portions of the tree. To apply the bisulphide of carbon, 
remove the sap and dirt from the opening into the root and in 
ject a little of the bisulphide, covering the root again as soon as 
the application is made. 
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Summary. ' 

Prom the above we may briefly summarize as follows: 

The peach-tree borer (;8^. exitiosa) is a native American species. 

It was originally described in 1823^ at which time it waa an 
important pest in many of the peach-growing sections of the 
country. It is now widely distributed throughout the United 
States. 

The parent insects are beautiful moths. The eggs are laid on 
the trunk of the tree, usually near the crown of the root. 

The injury is caused by the larvae, which attack the roots, and 
occasionally the trunks of the tree. Their presence is indicated 
by the exudation of sap from the wound. 

The pupaB may be found in the infested roots, in the sap about 
the roots, or in the ground a short distance from the roots. The. 
moths usually appear in a week or ten days after pupation has 
taken place. 

In this climate the insect passes the winter in the larval state. 
There is but one broo^ annually. 
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X. THE WOOLLY-LOUSE OF THE APPLE. 

Schizoneura lanigera Hausm. 

Order, Hemiptera-Homoptbra. Family, Aphididje. 

Work op the Insect. 

The injurious work of this insect is not confined to the roots, 
but it attacks the trunks and branches as well. The injury above 
ground is especially noticeable on young trees. The woolly aphis 
is chiefly an apple tree pest, although, as stated later on, it at- 
tacks other fruit trees as well . 

The presence of the lice is plainly indicated by the woolly ex- 
cretions. Unlike the peach-tree borer, the woolly aphis does not 
work its way into the tissue of the plant, but attacks it from the 
outside only, feeding on the sap which exudes from the punctures 
made by the minute setae* of the lice. The injurious work upon 
the roots is very evident soon after the attack is commenced, 
the infested roots soon becoming covered with galls, as shown 
a little later on in the illustrations. The injury to the bark and 
branches is also conspicous. The former frequently become pit- 
ted or scarred at the points of attack, while the latter wither and 
die. 

Historical. 

From the evidence at hand it appears that the woollj 
aphis is probably not a native American species. The 
earliest records which we have of it show that it was 
known in Europe in 1787. The species was not given 
a scientfic name, however, until 1801, when Hausmann described 
and named it. At this time it was well distributed in Europe, 
being especially abundant in the apple orchards of Germany. 
There seems to be no record of its being generally known in this 
country previous to 1800. The earliest record which we have 
seen is by Downing, who stated that in 1848 the woolly 
aphis was abundant and destructive to our fruit trees. Promi- 
nent among the early American writers on entomology who men- 



* Part of the moath parts. 
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tion this insect, are Dr. Asa Fitch, who published a general ac- 
count of it in 1856, in his first report; Dr. Riley, who discusses it 
in his First Missouri Report, published in 1869, and Dr. Thomas, 
who published an exhaustive account in his Illinois Report for 
1878. In addition to these are numerous shorter accounts, which 
have been published from time to time. Probably few of our 
injurious species of insects have been discussed in the press and 
in the various bulletins and reports of the experiment stations 
more than this one. In spite of this fact, however, the woolly 
aphis of the apple is still far from being controlled in our nur- 
series and orchards. 

Distribution. 

In general it may be said that this species of woolly aphis is 
found wherever apples are grown. In the United States it is 
well known from Maine to California. In Canada it is also a 
serious pest. 

Means of distribution, — Distribution may be accomplished in an 
orchard by means of the winged viviparous females which can 
fly from place to place. The distribution from one section of the 
country to another, however, is most frequently accomplished 
by means of nursery stock. It is surprising how many infested 
trees are shipped from our nurseries annually. Usually it is 
not difficult to detect the lice when on the roots or trunks of the 
trees, and hence there seems to be but little excuse for allowing 
the infested trees to go out of the packing yards without first 

being treated. 

Importance in New York. 

This insect is of especial importance in this state, as it is found 
in almost every section of the state where apple trees are grown. 
This is especially true with regard to the nurseries. As New York 
is one of the leading apple and nursery stock producing states, 
the importance of this insect as a pest in this state is at once 
apparent. On both light and heavy soils the insect seems to 
thrive and to increase ^th great rapidity. We have received 
letters from various sections of the state indicating that the 
woolly aphis is attracting a good deal of attention, especially 
among nurserymen and those who are planting young orchards, 
and that it is proving a difficult insect to control. 
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Appearance op Infested Trees. 

It is usually a very easy matter to detect the presence of the 
woolly aphis, especially on young trees. They may live on the 
roots of old trees without causing any apparent injury or change 
in the general appearance of the trees. They also frequently 
escape detection on the rough bark of an old tree. On young 
trees, and especially trees yet in the nursery, the presence of this 
insect is more apparent. Usually the white cottony tufts hanging 
from the infested limbs readily attract the eye, but frequently 
the tree may be infested above ground when the limbs are free 
from the tufts of cotton. In such cases a few of the lice 
will be found in the wounds made by trimming the tree too 
close. This applies to nursery stock especially. We have fre- 
quently found infested trees in the packing yard which at first 
appeared to be free from the lice, but upon close examination 
a number of the hibernating insects could be found almost con- 
cealed in the wounds made by too close trimming of the tree. 
We have also found the roots of young apple trees badly infested 
when there were no traces of the lice on the other parts of the 
tree, and in many cases the trunk and limbs were infested, 
although the roots were entirely free. When the roots are badly 
infested, however, the whole tree is likely to present a sickly 
appearance. 

Appearance of infested roots. — ^When first dug, young nursery 
trees whose roots are infested with the aphis will usually carry 
with them a good deal more of the soil than is usual with healthy 
roots. This is due to the fact that the roots, including many 
of the fibrous roots, are enlarged and deformed with galls. 
There also seems to be an unusual abundance of fibrous roots. 
These are often matted together and with the deformed and swol- 
len roots form a support for the dirt. Plate XLIV, fig. 2, is from 
a photograph of the infested roots of a young apple tree as they 
appeared before the dirt was removed. It is evident that the 
amount of soil clinging to the roots would depend largely upon the 
nature of the soil and the extent to which the roots were infested, 
but evon where the trees were grown in a very light sandy loam 
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Fig. 3. Fig. I 



Fig. 2. 

The Woolly Aphis of the Apple. Figure i. — Healthy roots of young apple 

TREES AS they APPEARED JUST AFTER THE TREES WERE DUG, SHOWING 

the contrast between these and the infested roots (see 

Plate xliv., Figure 2). Figure 2 same as Figure 2, 

Plate xliv., with dirt removed showing galls. 

Figure 3. — Aphids hibernating in scar on 

TRUNK OF young APPLE TREE MADE 
BY too close trimming. 
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PLATE XLVI. 



Galls on Roots of Young Apple-tree caused by the Woolly Aphis. 

Enlarged. 



Digitized by 



Google 



Digitized by 



Google 



o 

o 



X 
< 

3 



> 

X 

w 

H 
< 

PL, 



Digitized by 



Google 



Digitized by 



Google 



^ New York Agrioultural Expdrimbnt Station. 573 

we have observed that so much more dirt would cling to the in- 
fested roots than to roots which were not infested, that the trees 
with infested roots were readily distinguishable from the others. 
Plate XLV, fig. 1, is from a photograph of the roots of two 
healthy apple trees, freshly dug from soil which was exactly the 
same as that in which the others were grown. This figure is in- 
troduced here to show the contrast between the external appear- 
ance of freshly dug healthy and infested roots. 

In order to make a closer examination of the galls and de- 
formed roots the soil was removed from the roots shown in Plate 
XLIV, fig. 2. The result is shown in Plate XLV, fig. 2. Prom 
this figure it is evident that most of the galls occur on the larger 
roots. A closer examination, however, revealed the fact that 
many of the fibrous roots also were swollen in places, as if a 
gall had just started, and on others galls half as large as a pea 
were occasionally found. Plate XLVI shows a closer view of 
some of the infested roots. A few of the fibrous roots and some 
of the rootlets are shown to be slightly swollen or bearing small 
galls. i 

The trunk and hranches. — Young nursery trees and those newly 
set out in the orchard show the injurious work of this insect more 
than older trees. In the summer the bark on the trunks of the 
young trees often becomes scarred and pitted, as a result of the 
work of the lice. The young branches, however, show the injury 
more plainly. Here the lice accumulate in great numbers, fre- 
quently almost covering the limbs. They seem to prefer to gather 
in the axils of the leaves, and also at the. tips of the limbs. They 
are also often found on the leaves. Thus a badly infested branch 
is easily recognized by the large amount of the woolly-like sub- 
stance which the lice secrete. Plate XLVII is from a photograph 
of an infested branch of a young apple tree as it appeared in 
the summer. But few of the lice themselves can be seen, as most 
of them are covered by the woolly secretion. 

Although the usual method of carrying the species through the 
winter may be by the winter egg, yet in this climate many of the 
lice hibernate. They may be found in broken places in the bark 
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of old trees, or in other protected places on the trunk or limbs. 
We have occasionally found them daring the winter on the under 
sides of the limbs of nursery trees. Usually, however, they 
should be looked for in the scars made by trimming the tree too 
close, as shown in Plate XLV, fig. 3. Sometimes only two or 
three of the lice will be found, but they may be easily recog- 
nized by their white, woolly covering. During the past few 
months we have examined a large number of these winter colo- 
nies, and in every case have found the lice present in various 
sizes, from the very small larvaB to the nearly full grown insect. 
The winter eggs are also placed in sheltered places such as these. 

Importance as a Pest to Nursery Stock. 

Although the woolly aphis does serious injury to the young 
trees in the orchard and sometimes to older ones as well, yet it 
is the nurseryman who suffers most from the depredations of 
the lice. When once well started in a nursery, this insect may 
make thousands of apple trees unsalable. When examining nur- 
sery stock last season, we found many thousands of trees which 
had become infested. In a majority of cases, apple trees only 
were found infested, but where pear or quince trees were grown 
next to blocks of infested apple trees, they, too, became infested 
with the lice. We have never found them occurring'in such large 
numbers on either pear or quince trees, however, as on apple. 
Of the apple trees which we examined, the " Ben Davis '^ and 
" Yellow Transparent '' varieties were found infested more fre- 
quently than any other, and when occurring on pears, the " Bart- 
lett " variety. 

This insect is also of especial importance as a pest to nursery 
stock, because it is by means of infestt^d stock that it is distrib- 
uted throughout the country. When only a very few of the in- 
sects occur on a tree, they are very easily overlooked, or, per- 
haps, are not recognized when found, as most growers and deal- 
ers seem to be familiar with the insect only as it appears when 
occurring in large numberi on the branches of the trees or when 
tofesting the roots. 
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Life History and Habits. 

Although this inseft is being studied here at the Station, we 
have not observed, up to the time of writing this report, all of 
the transformations which take place during the life cycle. As 
usually given by entomologists, however, its life history is,briefly, 
as follows: 

The winged viviparous females appear late in the summer or 
early in the fall. This female produces oviparous females. The 
males are present at this time and the oviparous females produce 
eggs, which will hatch the following season. These are 
called winter eggs. In addition to those eggs, i)ropagation is 
I»rovided for by hibernating larva?. These live on the roots or 
above ground on the trunk or branches. This year, as previ- 
ously stated, we found the lice hibernating in the very young 
larva stage and in all gradations to a nearly full grown louse. 

The winter eggs hatch in the spring, producing agamic females. 
Each female starts a colony, from which other colonies originate. 

Natural Enemies. 

' Several species of parasitic insects are known to prey upon the 
woolly aphis. Certain species of predaceous insect also prey 
upon this insect. One of the most important of these is the root 
louse syrphus fly, the larva of which was often found last season 
among the colonies of the lice. 

Preventive and Remedial Measures. 

Preventive measures, — At present the only preventive measure 
which we can suggest for both nurserymen and orchardists is to 
refuse to accept trees which are infested with this insect. 

Growers of nursery stock will find it of advantage either to 
destroy old apple trees which may be in the vicinity of their 
blocks of apple trees, or to have these trees kept free from the 
woolly aphis. We have noticed several instances where the 
nursery stock had undoubtedly become infested with this insect 
from old infested apple trees near by. 
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Remedial measures. — ^There seems to be no satisfactory reme- 
dial measure which can be made practical in large nurseries. 
The colonies above ground are said to be easily destroyed by most 
of the standard insect washes. The root colonies do not thrive 
in heavy, damp ground. For this reason, Prof. Comstock states,* 
it has been suggested that " the earth around the crown be hol- 
lowed into a sort of basin in order that the water may collect 
there." Applying insecticides such as strong soap suds or kero- 
sene emulsion is said to be an effective remedy. Hot water is 
also recommended for this purpose. Experiments conducted at 
this Station show that keeping the soil about infested roots con- 
stantly wet with cold water does not kill the lice or seriously 
delay their increase. 

Summary. 

The most important points stated above may be briefly sum- 
marized as follows: The woolly aphis belongs to the well-known 
family of insects which includes the plant lice. It is easily dis- 
tinguished because of the white woolly secretion. It has long 
been known as an injurious insect in both Europe and America. 

This insect is well distributed throughout the apple-growing 
sections of the country. 

It attacks the roots of the trees, forming galls on them; also 
the trunks and branches, causing pits and scars on the bark 
of the former, and withering and death of the latter. lice 
may go from the roots to the trunks and branches. Most of the 
lice are wingless, although at certain times of the year winged 
individuals appear. Eggs are produced only once a year, and 
these remain on the trees over winter, hatching in the spring. 
Some of the lice also hibernate. 

The woolly aphis is of especial importance to nurserymen, as 
it causes more injury to nursery stock and young trees newly 
planted in the orchard than to older trees. It is also largely by 
means of nursery stock that this insect is carried from one part 
of the country to another. 

♦Report Uuited States Department of AgricuHure, 187^, p. 3880. 
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Preventive measure© coneioit chiefly in refusing to handle in- 
fested stock and in keeping the nursery free from old infested 
apple trees. 

Remedial measures consist in treating the infested tree with 
some insecticidal wash, such as strong soap suds or kerosene 
emulsion for the lice above ground, and applying these washes 
to the roots or keeping the soil around the crown of the roots 
wet with water until the lice have succumbed. 

Partial Bibliographical List.* 

• An Mteiisk denotes (hAt the item was taken from the ** BiblioflTitphy of the More Import- 
ant Oontributione to American Economic Entomologj," bj Samuel Henshaw; published bj 
the U. 8. Dept. Agr. Dir. of Entomology. 

1827. •Adams, John. Result of an experiment to destroy Aphis 

lanigera, or American blight on fruit trees. Loudon's 

•Gard. Mag., 1827, vol. II, p. 49. 
Spirits of turpentine effective ajcaiust Jphis l=Schizoneura] lanigera. 

•Dann, John. An effectual mode of destroying Aphis 

lanigera^ or American blight, on fruit trees. Loudon's 

Gard. Mag., vol. II, p. 165. 
Formula for the clestractioD of Aphi$ l=Schigoneura] Janigera, 

1856. Fitch, Dr. Asa. First Report on the Noxious, Beneficial 
and Other Insects of the State of New York (in one 
volume with second report) pp. 5-11. Brief account of 
his discovery of this insect on some young apple trees, 
Oct. 29, 1849; also history of the insect up to that time, 
together with brief account of injuries to roots and de- 
tailed description of " young larvae " and " matured 
winged individuals." Strong soap suds and ashes given 
as remedies. Popular name given as the apple-root 
blight, and the scientific name. Pemphigus Pyri, with 
Erisoma Pyri Fitch, and Pemphigus Am^ricanus Wal- 
ker, as synonyms 

1865. •Vbrrill, Addison D. The woolly apple-tree blight — 

Eriosoma lanigera. Harris. Prac. Ent., 25 December, 

1865, vol. I, p. 21. 

Ocenrrence of winced females ot E. [ SchiKoneura] lanigera; its power 
of enduring cold. 
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1866. Walsh, B. D. Practical fintomologist, vol. V, pt. 1, p. 34. 

Comparatiye character of Eriosoma (Schizaneura) lani- 
gera and Pemphigus pyri [=8cMz(meura lanigerd], 

1867. Walsh, B. D. Prairie Farmer, 1867, pp. 358-359. Rav- 

ages and means against Pemphigus pyH [=8chiz(meura 
lanigera]. 

Walsh, B. D. First annoal report on the noxious and ben- 
eficial insects of the State of Illinois. 

Riley, C. V. Prairie Farmer, 15th June, 1867, p. 397. 
Descriptions, life-history and means against. 

Riley, G. V. Ihidy December, 1867, p. 389. Means against 
root and stem forms. 

1868. Walsh, B. D. Amer. Ent, vol. V, No. 1, pp. 54-55. Hot 

water as a means againsrt; life history; nature of in- 
juries to roots; natural enemies; remedies. 

Walsh, B. D. and C. V. Riley. Amer. Ent, vol. V, No. 1, 
p. 60. Means against. 

•Riley, C. V. Prairie Farmer, 22d Feb., 1868, p. 117. 
Answer to inquiry of C. S. J. Schizoneura lanigera not 
the cause of " rotten root." 

1869. Riley, C. V. First Missouri Report, pp. 118-123. Re- 

marks on rot in roots infested with woolly aphis; life 
history and descriptions, together with technical de- 
scription of winged foon. Referred to genus EriosamG. 
Natural and artificial remedies, the former including 
three predacious insects (one, a new species, Pipiza 
radicum, is described); and the latter hot water, and 
mulching to bring the lice to the surface of the ground. 
Walsh, B. D. and C. V. Riley. Amer. Ent., vol. V, No. 1, 
pp. 81-84. Life history and descriptions; natural ene- 
mies and means against; two forms described. 

1870. •Riley, C. V. Amer. Ent. and Bot., June, 1870, vol. II, p. 

246. Answer to enquiry of B. M. McEIinstry; ravages 
of and means against Schizoneura lanigera on roots of 
young apple-trees. 
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1870. •Merchant, J. W. Amer. Ent and Bot, vol. V, No. 2, 

p. 303. Ravages and means against Schizoneura lani- 
gera. 

1871. BiLBT^ C. V. Third Missouri Report, p. 95. The apple- 

root louse identical with the woolly aphis. 
^ Bbthunb, O. J. S. Report Pi'uit Growers* Assoc, of On- 

tario for the year 1870, 1871. Characters, habits, Jn- 
jnriee, and means against. 

1872. •D[immock], G. Insects infesting apple trees. New 

E^ngland Homestead, June 1, 1872, vol. V^ No. 4, p. 25. 

Treats of Erioioma pyri l=Schisoneuro lanigero], 

1877. Saunders, W. Ann. Report Ent. Soc. Ont^ p. 390. Ene- 

mieB and means against. 

1878. OoTT, B. Ninth Ann. Rep. Ent. Soc. Ont., p. 57. Brief 

note; very abundant during the past seaeon; oil or 
varnish given as remedies. 

1879. CoMSTOCK, J. H. Ann. Bept. U. S. Dept. Agr., 1879, p 

258. Notes supplementary to Dr. Cyrus Thomas' ar 
tide in Trana Dep. Agr., 111., 1878, vol, XVI, p. 128, 
Including brief report of observations on life history 
In WaBhingto(n,both trunk and root form found to main 
tain themaelvefi through winter without intervention 
of winter egg. Remedial measures also briefly stated. 
OsBORN, H. Report on noxious insects. Trans. Iowa 
State Hort. Soc. for 1878-1879. Habits and natural his- 
tory. 

1881. CooKB, Mathew. Treatise on Insects Injurious to Fruit 

and Pruit-Trees of the State of California, p. 51. 
Bethunb, Rev. C. J. S. Twelfth Ann. Rept. Ent. Soc. 
Ont, pp. 74-76. General account of life history and 
habits; soap and tar given a6 remedies. 1 Fig. 

1882. •GiLLET, F. Sulpho-carbonate of potassium as a remedy 

against the apple-root louse [Schizoneura lanigera]. 
1st Rept. Board State Hortic. Comm. Cal., 1882, pp. 
33, 34. 
Not effective. 
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1882. •DwiNBLLE, C. H. Later notes on the Woolly Aprils. 1st 

Kept. Board State Hortie. Comm. Cal., 1882, p. 89. 
Lime and gas lime as meant against Sohizoneura lanigera, 

•DwiNBLLE, C. H. Woolly Aphis on apple and pear trees. 

1st Rept. Board State Hortie. Comm. Cal., 1882, pp, 

1819, fig. 
Notes on SehiMoneura lanigera; means against it. 

1883. Saunders, Wm. Insects Injurious to Fruit, pp. 13-16. 

Genenal descriptioai ; life history; remedies. 1 Fig. 

1884. Osborn, H. Bui. No. 2, Iowa Agr'l College. 

1886. Whitehead, Chas. Third report on injurious insects, 

London. Historical review; life history. Preventive 
and remedial measures; the latter include mixture of 
soft soap and quassia, paraffin oil and water, also vege- 
table and animal oils as linseed, whale and neat's-foot 
oil, and a wash of lime, made of very quick lime and 
water. Also refers to successful use of linseed oil and 
powdered sulphur in America. 

1887. Bethune, C. J. S. Seventeenth Ann. Rep. Ent. Soc, Ont-, 

p. 58. Life history briefly given. Describes an instru- 
ment devised by Dr. Barnard of Washington, D. C, for 
injecting coal oil or other liquids beneath surface of 
ground to kill woolly aphis and other root inhabiting 
insects. 
•Weed, C. M. Insects of the orc'hard. Prairie Farmer, 8 
January, 1887, vol. 59. Means against Schizoneura lani- 
gera and Aphis mali, 

1888. Riley and Howard. Insect Life, vol. I, p. 156. Brief 

extract from correspondent in Pacific Rural Press, of 
September 8, 1888, who " records the destruction of the 
woolly aphis upon his apple trees by a large flock of 
young English sparrows." 
Riley and Howard. Ibid, p. 89. New remedy for woolly 
apple louse as given by Maurice Maindoon in Revue 
Horticole. 
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1890. Riley and Howard. Insect Life, vol. II, p. 276. Records 

experiments with resin wash for woolly aphis as given 
in a letter by Mr. E. K. McLennon, Berkeley, Cal. 

RiLBY and Howard. Ibid, p. 290. Note on article in New 
Zealand Farmer for Dec, 1889, in which coal soot is re- 
ferred to as a remedy for the "American blight" 
{Schizoneura lanigera). 

RiLBY and Howard. Ihidy p. 336. Mentioned in brief re- 
views of Bui. 21, U. S. Dept. Agr., Div. of Ent. Pound 
in Australia by Mr. Albert Koebele. 

CoQUiLLETT, D. W. Bul. 23. U. S. Dept. Agr., Div. Ent., 
p. 26. Found that hydrocyanic acid gas used strong 
enough to kill the red scale does not kill woolly aphis. 

1891. RiLBY and Howard. Insect Life, vol. Ill, p. 256. Men- 

tioned in brief review of Bul. 5, Oregon Agricultural 
Experiment Station. 
Howard and Rilby. Ibidy vol. IV, p. 2. Mentioned in 
brief review of Handbook of Australian Insects, by C. 
French. Ibid, p. 91. Mentioned in brief review of Bul. 
3, N. M. Ag'rl Exp. Sta. 

1892. Lake, E. R. Bul. 6, Wash. Ag'rl Exp. Station, pp. 113-114. 

Brief general account; 2 cuts showing normal and af- 
fected roots of one-year apple seedlings. 

1893. Chambliss, C. E. Univ. Tenn. Ag'rl Exp. Sta., Bul. 1, 

vol. VI, pp. 4-6. Gives two forms, apple-root louse, 
attacking the roots, and woolly-louse of the apple, at- 
tacking the trunk and branches. Descriptions, life his- 
tory and habits given; also natural enemies, including 
spiders. Soap, bisulphide of carbon and scalding water 
given as remedies. 
Riley and Howard. Insect Life, vol. VI, p. 2. Reference 
to short notice of woolly aphis in Bul. 6, Wash. Ag'rl 
Exp. Sta. 

1894. Sbmpers, F. W. Injurious Insects, pp. 72-73. Brief popu- 

lar account and remedies. 
Aldrich, J. M. Insect Life, vol. VII, p. 202. Brief note; 
in restricted are«s in Idaho during 1893. 
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1895. Piper, C. V. Bui. 17, Wasb. Ag'rl Exp. Sta., pp. 45-46. 

Brief account of two forme; Kerosene emul&lon, hot 

water (120°-140^ Pahr.) and bisulphide of carbon given 

as remedies. 
GiLLEypT and Baker. Bui. 31, Technical aeriee 1, Col. 

Ag'rl Exp. Sta., p. 116. Common on apple; also found 

on orab apple in Colorado. 
Howard, L. O. (?) Year book of the U. S. Dept. Agr., 

1895, p. 580. Remedies for. 
CoMSTOcK, J. H. Manual for the Study of Insects, p. 162. 

Brief account, with remedies. Reeemblee the grape 

phylloxera, in baying a root-inhabiting form. 
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XI. NOTES ON THE RECENT ARMY-WORM 
OUTBREAK/ 

Summary. 

Although it is not jM'obable that another outbreak of the army 
worm will occur this year, it is advisable to clear up and, where 
possible, to bum over infested eections. 

The caterpillars are now passing through the chrysalis stage 
and ehould be looked fo<* under stones, bunches of field grass, bits 
of board, or any rubbish which may be found in the fields or 
along the fences. , 

During an outbreak, the advancing injects may be checked by 
plowing furrows, rolling, or by poisoning a portion of the crop at- 
tacked. Prompt action is always necessary to secure the best 
reeolts. 

Intboduotion. 

The recent outbreak of the army worm has caused muc^ alarm 
among farmers throughout the atate, and also much apprehension 
OB to the probability of another serioue invasion this season. 
Judging from our correspondence, there is a general desire among 
farmers, especially among thoee who have suffered from the 
depredations of the caterpillars, to know something of the life- 
history and habits of the insect. Many are also inquiring if it is 
advisable to make further effort to prevent the increase of the 
worms during the remainder of the summer. 

With this in mind, the following brief article has been written 
in which the life-history of the insect is given, together with a 
statement of such facts relating to the invasion as are jodged to 
be of especial interest at this time. The short time necessarily 
allowed in the preparation of this article precludes anything 
more than a brief review of the subject. 

• Pablished Id part m Bulletin No. 104. 
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The Experience of this Seiason. 

Extent of the outbreak in the state.* — During the past three 
weeks, lett^e and telegrams have been received at the Station 
from various sections of the state giving accounts of the ravages 
of the army worm and asking advice as to the best known 
methods of checking the onward march of this destructive pest. 
Circular letters and telegrams were sent in reply giving infitruc- 
tUms and suggestions. Up to date, letters have been received 
from twenty-eight counties representing the more important 
agricultural sections of the state. 

Although the attack has been widespread, the damage done 
seems to have been most keenly felt in those sections of the state 
which are devoted largely to dairying and stock raising. In these 
sections oats, corn, rye, wheat and timothy are extensively grown 
while thousands of acres are reserved for pasture. Unfortunately 
the army worm feeds chiefly upon the crops above mentioned and 
has been especially destructive this year to both com and oats. 
Add to this the fact that, owing to the comparatively dry weather 
during the past two years, the hay crop this season is unusually 
light, and it will be readily understood that this invasion of cater- 
pillars has been an especially serious matter to many farmers. 

The invasion an unusual one. — ^This invasion of the army worm 
is one of the worst in the history of the state. Old residents 
say they have never before experienced such destruction to their 
crops by caterpillars of this kind. The amount of damage done 
would be diflBcult to estimate. Farmers in various sections of 
the state report that the oat and corn crops were practically 
ruined. In many cases the oats were cut and hauled to the bam 
with the worms still clinging to them. This soon produced such 
an unwholesome condition in the stacks tha;t removal of the grain 
to open air was made necessary. Where the caterpillars attacked 
com, the crop was usually ruined very quickly unless vigorous 
efforts were at once made to check the advancing insects. 

* Plate XLIX ladioatet the extent of the oatbreak in this state. The dots indioate the coun- 
ties from which the oatbreak was reported. Tonr of thef>e oonniies. which were sot in oar list, 
we foand in a list by Dr. Lintner, paUisbed in the Covnfrif Ot n t Um mn,, 
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In other States, including Pennsrylvainia, Massachusetts, New 
Hampshire, and Michigan a similar invasion is reported. We 
have sent letters to the entomologists of the various stations to 
ascertain the extent of the outbreak. 

Action That Is Advised Now. 

Treatment of previously infeMed fields, — As we shall see later on, 
the caterpillars are now passing through the pupa stage. They 
have previously sought shelter under stones, bunches of dried 
grass, under pieces of board, bits of wood, along the fences under 
various kinds of rubbish, or have burrowed into the ground to a 
depth of an inch or two. In each case they have made for them- 
selves snug cells of earth, or bits of rubbish and earth combined, 
as the case may be. In these retreats the wonderful transforma- 
tion from an active caterpillar to an apparently lifeless creature 
takes place. 

It is evident that, by destroying these pupap, the moths will not 
be allowed to develop. This also means the destruction of many 
eggs. When practicable, therefore, it is desirable to burn over 
grass land and stubble where the caterpillars have been. When 
it is not practical to burn the fields over, and where the surface 
of the ground is moderately even, a heavy roller may be used to 
advantage. In addition to this, it is well to clear up all rubbish 
in the infested fields; also along the fences and in the fence cor- 
ners bordering such fields. From our observations in the field, it 
seems evident that, when about to pupate, the caterpillars not 
only retreat under stones and rubbish, but that many of them find 
refuge under the matted grass in the fence corners and around 
the borders of the fields. In districts where infested fields ad- 
joined the roads and especially where the caterpillars were known 
to have crossed the road, a careful examination should be made 
along the fence and under stones, rubbish, etc., along the road- 
side. If any pupa? are found, the infested section should be 
burned over if it is practicable to do so. Many of the pupae can 
be gathered by hand and killed by dipping in kerosene oil or by 
crushing. Where furrows were plowed to check the insects, and 
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especially if the holes were omitted, the dead grass and rubbish 
along their borders should be carefully examined. 

Crops attacked. — Although the army worm feeds on a variety 
of plants, the grasses and grains are its favorite diet. In most 
cases, corn and oats seem to have suffered most severely. We 
have observed the caterpillar this season feeding on timothy, 
corn, oats, rye, barley, wheat, and the report has come to us that 
in one section of the state, the bean crop was seriously attacked. 

Crops to take the place of cmm and oats destroyed by the army 
worm. — With many farmers the ravages of the army worm have 
doubtless caused a serious shortage of fodder crops for fall and 
winter feeding. There appears to be no way of entirely making 
good this deficiency from crops which may be produced this 
season. - ' \ ' \'i 

In those cases where corn was intended to be used as a fall 
soiling crop, barley and peas may be grown as a partial substi- 
tute. The mixture may be sown as late as August 10, at the 
rate of two bushels each of barley and peas. The crop is not 
injured by the frost and will furnish green fodder during October, 

If more is grown than can be fed green, the excess may be 
preserved in the silo with fair success, although the silage will 
be inferior in quality to corn silage. 

Where crops are destroyed by the army worm as early as the 
first week in July, Hungarian grass, if sown at once, will produce 
an abundant crop, which may eithei* be fed green or cured for hay. 

LiPB-HISTORY. 

Name and classification. — The popular name *^ army worm " 
comes from the abnormal habit of the caterpillars, or " worms," 
as they are incorrectly called, of moving in great armies in search 
of food. The scientific name of this species is probably Leueania 
unipuncta, although it has been suggested that this may be the 
species known as Leueania alhilinea or, popularly, the wheat-head 
army worm as, when attacking wheat, barley, or rye, many of 
the heads are found cut off by the caterpillars. These army 
worms belong to a large family of insects known as the Noctuidae^ 
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which inoludes the night flying moths. It is also interesting to 
note that this insect is closely related to some of our most de- 
structive cutworms. 

Some habits of the m^my wonnj Leuamia unipuncta. — Although 
unsuspected by most of us, the army worm is present in some of 
our fields every year. The grass land is its natural home. The 
caterpillars are usually found in those places where the grass 
grows most luxuriantly. Here they may remain season after 
season^ one brood following another^ feeding unnoticed almost 
before our eyes. It is not until meteorological conditions are 
favorable for them^ however, that the abnormal increase occurs. 
It is only at such times that the unusual habit of moving in vast 
armies is developed. As a rule also^ it is said, the caterpillars 
are usually nearly half grown before the march in search of food 
begins. They seem to be especially ravenous at this time and the 
rapidity with which a field of grain may be ruined is truly sur- 
prising. An acre or more of corn may be destroyed in a single 
night. The caterpillars usually feed more rapidly at night than 
during the day, although they are very active on cloudy days or 
during the cool of a bright day. 

Life-history and descriptions. — The life-history of the army 
worm, Leucania unipuncta, together with descriptions of the dif- 
ferent changes which take place during the life cycle, may be 
briefly stated as follows: The mature insects are dull brown 
moths having a white spot in the center of each anterior wing. 
When the wings are spread a single female moth will measure 
over an inch and a half from tip to tip. The body is about three- 
fourths of an inch long. 

The eggs are very small, globular in form and nearly white in 
color. They are usually laid in the leaf sheaths of grasses and 
grains, the terminal sheath being most frequently selected. Ac- 
cording to Dr. Riley* the early brood of moths oviposit freely 
" in the cut straw of old stacks, in hay ricks and even in old fod- 
der stocks of corn stalks." He also adds that " old bits of com 
stalk upon the surface of the ground in pastures have been re- 

* XJ. S. Dept. Agr. Rep. 1881-2, pp. «0.»1. 
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peatedlj found . . . with hundreds of eggs thrust under 
the outer sheaths or epidermis, while the last year's stalks of 
grass in the fields around Washington have been found to contain 
these eggs in similar positiom." Dr. Riley also states that, lacking 
both stubble and fodder stalks, the moths will deposit their eggs 
in fields of winter grain. In this connection it may be stated 
that, in several cases with which we are familiar, the caterpillars 
evidently came from fields of winter rye to attack other crops, 
leaving the fields very soon after the rye was cut. Dr. Riley 
found that a single female moth is capable of depositing from 
five hundred to over seven hundred eggs. This wonderful pro- 
lificacy explains in part at least why, under certain meteorolo- 
gical conditions which favor the development of the eggs, the 
caterpillars api)ear in such vast numbers. In seasons when the 
army worms are not unusually abundant it is probable that only 
a small percentage of the eggs hatch. 

The young caterpillars come forth in about ten days from the 
time the eggs are laid. In case the eggs were placed on fresh 
grass or grain, the young larvae feed for a time in the sheath 
where the eggs were placed, but finally include the whole blade 
in the bill of fare. They are full grown in about four weeks. At 
this time a single larva measures about an inch and a half in 
length and a quarter of an inch in diameter. They may be briefly 
described as being smooth, naked caterpillars, moderately dark 
in color, with longitudinal stripes running the full length of the 
body. A broad, dai*k stripe is especially prominent along each 
side. Plate XL VI II, fig. 1, is from a photograph of some of 
these caterpillars. They are represented as somewiiat reduced 
in size. 

The third stage in the insects' life begins when the caterpillars 
go into the ground or under stones or rubbish to make the won- 
derful change from an active caterpillar to an apparently life- 
less creature. This stage is called the pupa stage, or, in case 
of butterflies and moths, is more familiarly known as the chrys- 
alis stage. A single chrysalis measures about three-fotirths of 
an inch in length. They are at first light brown in color, but 
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The Army-worm, Leucania unipuncta. Figure i, Larvae; Figure 2, Pup^e; 

Figures 3 and 4, Moths; Figure 5, Deformed or not 

fully-developed moths. 
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soon change to a deep chestnut brown. Pig. 2 is from a pho- 
tograph of several of these chrysalides. The moths come forth 
in about two weeks. Fig. 3 is from a photograph of two of the 
moths with their wings spread, and fig. 4 of two of the moths 
with their wings in the position which they asisume when at rest. 
Pig. 5 is from a photograph of some deformed moths. They 
upparently lacked strength to develop properly and soon died. 
There are probably two or three broods every year in the more 
northern states.* It is usually only the first brood of the season, 
however, which occurs in such unusual numbers. 

Hibernation. — The caterpillars of the last brood of the season 
are but half grown when winter overtakes them. For protection 
they hide away under any convenient shelter, where they become 
very sluggish, in which condition they remain until spring. The 
moths from this brood of caterpillars come forth quite early in 
the season. As above noted, it is this generation of moths which, 
under favorable circumstances, produces the vast armies of cater- 
pillars such as we have witnessed this summer. 

Xatural Enemies. 

Fortunately nature takes a hand in checking the onward march 
of such armies as these. Judging from our observations in the 
field, and from specimens sent us, the present generation of 
army worms is being seriously crippled by several species of 
parasites and predaceous insects. We have also found many of 
the caterpillars attacked by a fatal bacterial disease which seems 
to resemble the bactmal disease of cabbage worms. In one or 
two instances it was estimated that twenty-five per cent, were 
attacked by thm disease. Of the jKirasites referred to, one of the 
most prominent is a species of Tachina fly. This active little 
insect resembles a house fly in general appearance. The Tachina 
fly lays its eggs on the backs of the ill-fated caterpillars just back 
of the head. Many caterpillars were found with three or four of 



*N0TB.~ Since the above wan written the foUowini; notes -yet re made at tlie Station; Larva 
of the army worm Ltueania unipuncta were obeerred in the fiel<l from the latter part of Jnn» 
pntil Aaimat 7 ; July 7, fnllgrown and baJf-grown larvae were fonnd ; July 13, many of the 
larv»weie pupating; July 28, flratmoth emerged In breedinfr rage; Aaimet 8. motba abund- 
ant; September 34. army worma varyine in size ttom one-balf of an Incb to fnllgiown vorma 
were fonnd «nd<»r atonea «»tc.., in the fleld of pean on the Station gionpde. Ptiripg the middle of 
October worms were a^aiu found ip ibe eiime fleld, bnt no pqpce. 
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these flmall white eggs attached. Pew, if any, such caterpil- 
lars reach maturity, as the eggs soon hatch into minute white 
maggots, Which burrow through the skin to feed on the fleshy 
tissues beneath. The maggots grow rapidly, and soon the un- 
fortunate caterpillars succumb, although not until the maggots 
have had sufficient food to meet their wants. Among the most 
prominent predaceous insects which were found attacking the 
army worms were the fierce larvae of some of our common ground 
beetles. Some of these larvae grow to nearly the size of the cut- 
worms themselves. They are very active and fight fiercely for 
the mastery over their prey, which they grasp in their strong 
jaws and endeavor to hold firmly while sucking the victim's 
juice«. Several epecios of birds also feed upon the army worm. 

Methods Recommended for Checking the Army Worm. 

The methods which are usually recommended for checking the 
army worm are mainly these: Plowing deep furrows around in- 
feeted fields or around an infested section of a field; also where 
possible in front of the army of advancing insects. It is better 
to make the sides of the furrows as near perpendicular as possi- 
ble, and, where the soil will permit, to slant them back, especi- 
ally the side opposite the infested section. Holes should be dug 
in the furrows at intervals of from ten to fifteen feet. The cater- 
pillars which fall into the furrows, not being able to get out, 
will crawl along the sides, finally falling into the holes, where 
they may be easily killed by crushing or by the application of 
kerosene oil. The caterpillars in the furrows may also be killed 
by scattering straw over them and burning it, or they may be 
crushed by a log drawn back and forth through the furrow. 
Plate L is from a photograph of a field of com in which the 
advancing army of caterpillars was successfully checked by fur- 
rows plowed between the rows of oorn. In this case the soil was 
light and stony and it would have been a difficult matter to make 
the sides remain perpendicular. The soil being very loose, how- 
ever, gave way with the wdg;ht of the caterpilUrs as they at- 
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tempted to climb up the sides, and hence prevented their reach- 
ing the top. In this case the furrows were made promptly and 
hence nearly the entire crop was saved. The caterpillars were 
first seen in the field of rye shown on the left. 

In pasture fields where the surface of the ground is compara- 
tively even and the soil is firm, the caterpillars can be crushed by 
a heavy roller. Spraying of the infested crops with a strong 
mixture of Paris green and water may aleo be resorted to. It is 
usually unnecessary to spray more than a strip about a rod wide 
In advance of the caterpillars. Where possible the poisoned por- 
tion of the crop should be burned to prevent possible danger of 
injury to stock. Plate LI is from a phot<^Taph taken in an in- 
f<*sted field of corn, showing the work of the poison in protecting 
the crop. A heavy roller was ateo used in this field, but the soil 
was too light for the beet results by this method. 

Additioital Notes. 

Since the above paper was written, we have received replies to 
a list of questions which we sent to numerous correspondents in 
the state. These replies indicate that in a large majority of cases 
the worms were most abundant in sections where grass lands 
are extensive; also that the worms were usually first observed 
in fields of winter rye, and that rye, oats and corn were the 
crops most seriously injured. 

We also sent circular letters to the Entomologists of the vari- 
ous stations, including a short list of questions. These ques- 
tions were asked for the purpose of ascertaining the extent of 
the outbreak and also to bring out any points which might be of 
value in the future. The questions were as follows: 

(1) Is the army worm, Leucania unipuncta, known to occur in 
your state; if so, did it appear in injurious numbers during the 
past season? What croi^s were attacked? 

(2) How many broods in your state? Was most of the injury 
done by the first brood? 
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(3) Were the worms checked by parasites, predaceouB inaecta, 
disease and other natural agencies? 

(4) If convenient will you kindly give the dates of previouB 
outbreaks, if aiiy? 

Answers were re<'eived from forty-two states, and may be 
briefly summarized as follows: 

From New llampshircN Vermont, Massachusetts, Rhode Island, 
Connecticut, New Jers<\v, Delaware, North Carolina, New York, 
PennsyK.-nia, West Virginia, Ohio, Tennessee, Michigan, Indi 
ana, Illinois, Wisconsin, Minnesota, Iowa, Missouri, North Da- 
kota, South Dakota, Nebraska and New Mexico reports were 
received showing that the array worm, L, unipuncta, was pres- 
ent in injurious numbers last year, and that, in most cases, oats, 
rye and com were severely attacki^i. Reports from Maine, Vir- 
ginia, South Carolina, Georgia, Alabama, Mississippi, Arkansas. 
Texas, Colorado and Arizona state that this species is known 
to occur in thi^se states, but was not present in noticeably in- 
jurious numbers hi^t year. From Ix>ui«iana, Oklahoma, Wyo- 
ming, Montana, Idaho, Washington, Oregon, Nevada and Cali 
fornia we receivini the report that this species of army worm 
was not known to occur within their borders. We did not hear 
from the remaining states. 

As to the number of broods. Dr. Harvey, of the Maine State 
College says: " We generally take a few of the moths at sugar 
in June and more abundantly in September. This would indi- 
cate hibernating larva^ or two broods." Dr. Smith, of the New 
Jersey AgricnlturaJ College, says that " there seem to be four 
in the southern portion of the state, and probably three broods in 
the northern sections." In nearly every other instance the re- 
plies state that at least two broods are known to occur. Dr. 
Otto Lugger, of the TTniversity of Minnesota, says he now thinks 
that but one brood occurs in Minnc^sota. In nearly every instance 
the injury was done by the first brood, and with 
ptions the rej>€rts state that the worms were checked 
Tachina fly parasite. 
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Ab to the last question, in most cases the answers were not 
sufficiently definite to enable us to give dates of other outbreaks. 

In conclusion it may be said that the outbreak of the army 
worm in 1896 was one of the most serious and extended which 
was ever known in this country. Probably the most serious in- 
jury wafi done in the eastern and central states. 
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*HicKS, Edward. The worm on Long Island in 1880. 
Cultivator and Country Gentleman, 9 June, 1881, vol. 
XLvi, p. 345. 

Ravages of Leucania unipuncta on Long Island in 1880. 

•McBryde, J. M. The army wonn. Exper. Work Agric. 

Dept. Univ. Tenn., 1881, pp. 200-203. 
Account of an invasion of Leucania unipuncta in eastern Tenneuee in 
1881. 

•McBbydb, John M. The army worm. Exper. Work 

Agric. Dept. Univ. Tenn., 1879-1881, pp. 76-84. 
Account of tbe invasion of Leucania unipuncta in eastern Tennessee in 
May and Jnne, 1880. 
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1881. *Periam, Jonathan. The army worm. Amer. Enc. 

Agric, 1881. 
Natural history of Leucania unipunota, 

♦GoDiNG, P. W. " The army woirm," Leucania unipunota 
Haw. Blackberry [111.] Blade, 28 July, 1881, vol. II, 

p. 1. 

Rayages and meaus against Leucania unipuncta, 

•LocKWOOD, S. Account of the invasion of 1880 in New 
Jersey. Kept. [U. S.] Oommissioner Agriculture for 
1881 and 1882, 1882 [January, 1883], pp. 101-106. 

(Relates to the army worm.) 

1882. Thomas, Cyrus. 11th Report of the State Entomolc^ist 

on the noxious and beneficial insects of the State of 111., 
p. 49. 

•Fbrnald, C. H. More about the army worm. Maine 
Farmer, 17 August, 1882. 

•Webster, F. M. Observations on the army worm — 
Leucania unipuncta. Our Home and Science Gossip, 
1882^ January, February. 

Character of infested fields in Illinois; namber of broods; parasites. 

•Howard, L. O. The army worm. Huntsville [Ala.] 
Democrat, 10 May, 1882. 

Life history of LcHcania unipunota; notes on tbe appearance at Hnnts- 
ville in 1882. 

•Howard, L. O. The army worm. Chattanooga [Tenn.] 

Times, 12 May, 1882. 
Corrects the local opinions in reference to Leucania unipuncta. 

•Howard, L. O. Curious habits of Metapodius femoratus. 
Amer. Nat., July, 1882, vol; XVI, pp. 597-598. 
Method of destroying larvss of Leucania unipuncta and suspending their 
bodies. 

•Howard, L. O. Report of observations upon the army 
worm, 1881. Ann. Kept. [U. S.] Commissioner Agric. 
for 1881 and 1882, 1882 [January, 1883], pp. 97-99. Re- 
print: 3d Rept. U. S. Ent. Commission, 1883, pp. 132- 
135. 
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1882. CoQuiLLBTT, D. W. 4th Ann. Eept. State Entomolo^st, 

111. Oiyes characters, enemies, ravages and remedies of 
Leucania unipuncta. 

Baynbs-Bbbd, Edmund. Ann. Rept. Ent. Soc, Ont., p. 
50. Mentioned. 

1883. RiLBY, C. V. Report of Ent. Soc., Ont., p. 19. Note on 

time required for transformation of Leucania unipuncta, 

FoRBBS, S. A. Trans. Miss. Vallej Hort. Soc. for 188-*5. 
" Insects affecting the strawberry." Mentions Leucania 
unipuncta. 

•GoDiNG, P. W. Insects injurious to vegetation in Iowa. 
Rept. Iowa State Agric. Soc. for 1882, 1883, pp. 322 329. 
Reprint: Ancona, III., Advocate Publ. Co., 1883, 11 pp. 

General acoonnt of Aniaopteryx [_=Paleaoi'ita] trentafo, Clisiocampa 
amerioanaf Selandria l—Mon4>phadnus'\ ruW, Phyllophaga l=La€hnaM' 
tema] fuBoa, Letu'ania tintpuncto, Blissus leueopterus^ Doryphora 10- 
lineaiay Pionea rimoialiSf and PierU rapes ; means against thorn. 

1885. RiLBY, C. V. Proceedings Ent. Soc, Wash., II, p. 18. 
Mentioned. 

1887. Bbthunb, Rbv. C. J. S. 17th Ann. Rept. Ent. Soc, Ont. 

Remedies for Noxions Insects. Leucania unipuncta. 

Bbthunb, Rbv. 0. J. S. VII Ann. Rept. Ent. Soc, Ont., 
p. 59. Brief account of remedial measures. 

Danoby, J. E. Correspondent in Insect Life I, 375. 
States that army worm was very abundant at Pensacola, 
Fla., March 1. 

Fletcher, Jambs. Experimental Farms Report, Canada, 
for 1887, pp. 16-17. Brief descriptions, injury done, 
remedies. Illustrated. 

1888. Flbtohbr, James. Experimental Farms Report, Can 

ada, pp. 50-51. Descriptions; life history; other army 
worms. Remedies. Illustrated. 

Riley, C. V. Insect Life, vol. I, p. 56. Mentioned. 
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1888. Bbunbr, Lawrbnce. Insect Life, vol. I, p. 67. Mentions 

army worm appearing in injurious numbers in oat field 
near Custer, N. D., and Ft. Robinson, Neb. 

•Wbbster, F. M. The army worm. Indiana Farmer, 23 
June, 1888. 

Predicts rava^s of Leucania unipuncta io lodiana ; remedial measnres. 

Fletcher, Jambs. 19th Ann. Rept. Ent. Soe., Out., p. 0. 
Mentions appearance in injurious numbers in several 
localities in Canada. Brief mention of parasites. 

Burnett Harvey S. Correspondent in Insect Life, vol. 
I, p. 287. Appeared in greater numbers than ever be- 
fore near Kendal, Orleans Co., N. Y., season of 1888. 

1889. Webster, F. M. Insect Life, vol. II, p. 258. Mentioned. 
Webster. Ibid, p. 56. Appearance in Indiana, spring of 

1889. 

TowNSEND, Tyler. Insect Life, vol. II, p. 42. Records 
appearance of army worm in Mich., in 1881. Many 
fields of grain destroyed, especially oats. 

Howard, L. O. Insect Life, vol. II, p. 222. Advantage of 
irrigation as a means against army worm. 

Miller, I. M. Correspondent in Insect Life, vol. II, p. 77. 
Gives experience with army worm — first found in field 
of rye. • 

1890. Moffat, J. Alston. 21st Ann. Rept. Ent. Soc, Out., pp. 

51-54. Refers to and gives reprint of W. H. Ashmead^s 
account of outbreak in Maryland. Mentions Apantelea 
mutiloris Walsh, as parasite upon (Ashm.). 
Harrington, W. Hague. Ihidy p. 67. Mentions Ophion 
purgatum as parasite of army worm. 

Wbbstbr, F. M. Insect Life, vol. Ill, p. 112. Notes on 
army worm in Indiana during season of 1890. Not un- 
usually abundant, except in Southern part. 

AsHMBAD, Wm. H. Insect Life, vol. Ill, pp. 53-54. Brief 
account of outbreak in Maryland. 
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1891. Riley and Howard. Insect Life, vol. IX, p. 157. Army- 

worm moth sent from Jamaica by T. D. A. Cockerell. 
Riley, C. V. Insect Life, vol. Ill, p. 182. Mentioned. 
Riley. Ibid. p. 478. Mentioned. 

1892. Osborne, Herbert. Insect Life, vol. V, p. 112. Note on 

outbreak of army worm in Muscatine Co., lowa^ in 1892. 

1893. Riley and Howard. Insect Life, vol. VI, p. 41. Note 

from correspondent Dr. G. A. Hawkins, Toeno, James 
Co., Virginia, reports that July 17 army worms were 
abundant in field of millet. Ibid. Note from Mr. T. D. 
A. Cockrell stating that Aug. 9, Leucania untpuncta was 
present near Las CVuees, N. M., in the larva state in 
millions. 
Riley and Howard. Insect Life, vol. VI, p. 37. Note 
from correspondent Edw. H. Thompson, Government 
Entomologist, Tasmania. Mentions army worm as one 
of the principal insect enemies in Tasmania. 

Webster, F. M. 24th Ann. Rept. Ent. Soc. Ont, p. 89. 
Briefly mentioned as being destructive in one brood only. 

Smith, J. B. Insect Life, vol. VI, p. 150. Mentioned as 
being destructive through one brood only. 

1894. Fletcher, James. Experimental Farms Report, Canada, 

p. 192. Brief descriptions; life history; notes from cor- 
respondents relating to army worm remedies. 

Riley, C. V. Insect Life, vol. VI, p. 222. Mentions finding 
living specimens of army worm in some cereal from 
Mexico on exhibition at the World's Fair. 

Riley and Howard. Insect Life, vol. VI, p. 348. Notice 
of publication of circular on army worm by U. S. Dept. 
Agr., Div. Ent. 

Riley and Howard, /ftwf, p. 374. Reports from corre- 
spondence show that army worm appeared in several 
localities in the eastern states. 

Howard and Maklatt. (?) Inject Life, vol. VII, p. 269, 
General Xotes. " The army worm in 1894.^* Gives brief 
review of the appearance of army worm in U. S. in 1894. 
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1894. Howard and Marlatt. ,(?) Insect Life, vol. VII, p. 279. 

Note from correspandent, Mr. Frank M. Jones, of Wil- 
mington, Del., mentioning abundance of army worm 
moths taken while collecting at electric lights. 

1895. Cockerell, T. D. A. Insect Life, vol. VII, p. 207. Brief 

note on army worm in New Mexico. " Did considerable 
damage last year '' (1894). 

1890. Sungbrland, M. V. Rural New Yorker, vol. LV, p. 495. 
Brief geneVal account of life history and habits; pre- 
ventive and remedial measures. Illustrated. 

Slingbrland, M. V. Ibid, p. 846. " Next Season's Crop 
of Army Worms.'' Concludes that 1897 will not be an 
army-worm year. A tachina fly parasite. Illustrated. 

Lintxer, J. A. Country Gentleman, LXI, p. 552. " The 
Army Wo^rm." Brief statement of extent of outbreak 
in New York State; preventive aind remedial measures. 

Lintnbr, J. A. Ibid, p. 574. Further notes on the rav- 
ages of tlie army worm in New York State, together 
with remedial measures. 

Lintner, J. A. Ibid, p. 606. " More about the army 
worm." Letter from E. J. Preston, Orchard House, 
Amenia, Dutchess Co., N. Y., giving experience with 
ditching as preventive measure for army worms; also 
other preventive and remedial measures. 

Lowe, V. H. Bui. 75, New York Agrl. Exp. Station. 
Brief general account; preventive and remedial meas 
ures. Illustrated. 
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EXPLANAT10N|0F PLATES. 

Plate LII. Cabbage Looper: 

Fig. 1. Photomicrograph of the egg. Magnified ap- 

proximately 20 diameters. 
Fig. 2. Female moth. Natural size. 
Fig. 3. Male moth. Natural size. 
Fig. 4. One of the worms feeding on a cabbage 

leaf. Natural size. 
Fig. 5. Three of the worms, showing dorsal, ven- 
tral and side views. Twice natural size. 

Vlsde LIII. View of field on Upper Chester meadows, showing 
how the poisoned bran bait was applied after the 
cutworms became scattered throughout the field. 
Next to the woodland the onions are eaten out bj 
the cutworms until the ground is as clean as if 
recently plowed. 

Plate LIV. View in same section as Plate II, showing how 
the onions are cut out by cutworms along the 
ditches. The onions to be seen in the field were 
saved by the use of the poisoned bran bait. 

Plate LV. Birds-eye-view, showing how the fields are divided 
into various sizes by ditches. 

lUate LVI. A perfect onion field on " Black Soil," with uncul- 
tivated swamp on right back-ground. 

Plate LVII. View of the fields on the so-called " Gray Soils." 
In the ten or twelve fields shown here a few 
onions are left in the foreground, and also in the 
field where the two distant figures are standing. 
All the fields had been sown to onions. 

Plate LVIII. The remains of an onion field on the " Semi-gray 
Soils." A few onions are to be seen at the far- 
ther end of the field. 
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Plate LIX. View showing the grass and weeds on fields after 
the onions have been gathered. 

Plate LX, Onion Cutworms: 

Fig. 1. Moth or miller of the " Dark-sided Cut- 
worm/' Cameades messoria — natural 
size. 

Pigs. 2 and 3. Dorsal and side views of full grown 

worms. Twice natural size. The dark 

band on side of body is not distinct, as 

the figures were photographed from al- 

I coholic material. 

Pig. 4. Female and male, one not expanded, of 
Cameades illatat Natural size. 

Plates LIII and LIV. Views of the Upper Chester meadows, 
taken May 27, 1896. 
The remaining plates are views from Florida and 
Big Island meadows, taken June 12, 1896. 
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REPORT OF THE ENTOMOLOGISTS. 



PART IL 



F. A. SIRRINE. 



I. MISCELLANEOUS NOTES OF THE SEASON. 

Summary. 

(1) The results indicate that cucumber vines can not be pro- 
tected from the attacks of the striped cucumber-beetle by using 
poisoned Bordeaux mixture or even poisoned resin-lime mixture. 

(2) The Colorado potato-beetle will not feed on potato vines 
that have been thoroughly sprayed with Bordeaux mixture. 
Probably potato vines which have been thoroughly sprayed with 
Bordeaux mixture are free from the attacks of the flea-beetle 
because the mixture is just as distasteful to them as to the Colo- 
rado potato-beetle. 

(3) The indications are that the squash borer can be controlled 
entirely by cultural methods. The methods recommended are 
as follows: Harrow in the fall, but do not plow, the fields on 
which the squashes have been raised. When ready to use the 
ground in the spring plow at a uniform depth of six or eight 
inches, turning the soil as completely as possible. Do not re- 
plow until the following fall. As far as possible throughout the 
summer give shallow cultivation to the old squash field. 

(4) In sections where the onion thrips is destructive to onions 
it is recommended that a few rows of set-onions be planted on 
the margins of the fields, and that these be sprayed every week 
or ten days with kerosene emulsion, whether the work of the 
thrips is to be seen or not. 

(5) Where the red spider has occurred on raspberries in in- 
jurious numbers, it is recommended that the leaves be raked 
and burned in the fall, and, as an extra precaution, that tiie 
canes be sprayed about April 20 with a solution of whale oil 
•KMn or with kerosene emulsion. 
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PLATE LII. 





"Cabbage Looper." 
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Test of Spbatinq Mixtures fob the Striped GuonMBER-BBETi4BL 

June 12. Several rows of cucumber vines, which had only one 
leaf besides the seed leaves, were sprayed with poi- 
soned Bordeaux mixture. A number of rows which 
were nearly ready to run were also sprayed with the 
same mixture. Only the tops of the leaves were 
reached, hence the work was poorly done. 

June 13. No dead beetles to be found; no apparent injury to the 
plants. 

June 14. Heavy rains. Bordeaux mixture all washed off. 

June 16. Resprayed tlie above vines, spraying once from each side 
and once on top of the row, with same mixture as 
used on the 12th inst 

June 17. Heavy rain. 

June 18. No dead beetles to be found, but apparently the live 
beetles are not as numerous around the sprayed as 
they are around the unsprayed vines. 

June 20. Still no dead beetles to be found around sprayed vines. 

June 20. Sprayed with a poisoned resin-lime mixture a number 
of vines, both small and large, which had not been 
previously sprayed. 

June 22. No dead beetles to be found around the vines sprayed 
June 20, but they avoid these about the same as they 
did those that were treated with Boideaux mixture 
Although the beetles appeared to avoid the leaves to 
which the above mixtures were applied, they were 
not prevented from working in the loose earth at the 
base of the plants. Hence these tests indicate that 
the above mixtures will not kill cucumber-beetles or 
even prevent them from depositing their eggs on the 
vines. 

Test of Spraying Mixtures for Colorado Potato-bebtle. 
July 2. Sprayed some rank growing potato vines with Bordeaux 
. mixtur.'. Placed the vines in cagi- and put about fifty 
young Colorado potato-beHnh^s on the vines. 
39 
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July 6. These beetles all starved to death. None of the yines 

were eaten. In fact, the beetles would not stay on the 

yines. 
July 7. Repeated the above experiment with fresh vines and a 

new supply of beetles. 
July 12. Beetles all dead. Plants not eaten. Beetles left the 

plants and stairved to death. 
This test was repeated the third time with the same 

results. 
These tests indicate that the virtue of Bordeaux mixture as an 
insecticide lies principally in the fact that it is obnoxious to some 
insects and not necessarily poisonous to them. The tests on cu- 
cumber vines indicate the same thing. Also the tests of Bor- 
deaux mixture against the potato flea-beetle indicate the same. 
No one who has tested this remedy has ever reported seeing one 
of the potato flea-beetles dead. 

The tests of Bordeaux mixture on cabbage against the cabbage 
worms also indicate that this mixture is obnoxious to them and 
not necessarily poisonous. 

TbST or CULTUBAL MEASURES rOB THB SqUASH BORBR. 

A description of this pest {MeUttia ceto Westw.), its habits 
and life history, together with remedies, were given by Mr. Lowe 
in Bulletin No. 75 and in the Thirteenth Annual Report of the 
New York Agricultural Experiment Station. 

During the past two years a few facts in regard to the use 
of cultural measuires against the squash-borer have been ob- 
tained. 

During November, 1894, a number of cocoons (winter stage) 
of the squash-borer were gathered. Thirty-six of the cocoons 
were placed in the bottom of a six-inch pot. The pot was then 
filled with dirt and buried so that the top was level with the sur- 
face of the ground. Twenty-fonr cocoons were placed on top 
of a i)ot which had been prpvionsly filled with dirt and plunged 
full depth into the ground. Both pots were fitted with lantern 
globes the tops of which were closed with cheese cloth. They 
were placed in the open field. From the cocoons placed on the 
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surface of the ground the moths or millers commenced to issue 
July 22, 1895. Eight of these cocoons gave out good, active 
moths; sixteen never issued. Of those buried six inches deep 
thirty moths issued from the cocoons; six did not issue. Not 
one of these thirty moths succeeded in reaching the surface of 
the ground. 

The above tests were repeated again in November, 1895, with 
slight variations, as follows: 

Pot 1. Twenty-four cocoons buried four inches deep in sand. 

Pot 2. Twenty-four cocoons buried four inches deep in black 
dirt. 

Pot 3. Twenty-four cocoons buried six inches deep in sand. 

Pot 4. Twenty-four cocoons buried six inches deep in black 
dirt 

Pot 5. Twenty-four cocoons buried eight inches deep in sand. 

Pot 6. Twenty -four cocoons buried eight inches deep in black 
dirt. 

All pots were covered with lantern globes and buried so that 
the tops were level with the surface of the ground. All were 
buried in the open field. 

On July 20, 1896, pot No. 3 was taken up and the contents 
emptied out. It was found that none of the moths had issued 
from the cocoons. The soil and cocoons were replaced without 
reference to depth. By October 10th seventeen moths of pot 3 
had issued and reached the surface in good condition. In pot 
No. 2 two moths had issued and reached the surface of the soil. 
It was found that the black dirt had shrunk away from the sides 
of pot No. 2. None of the moths in any of the other pots, 
whether in sand or black dirt, ever reached the surface of the 
ground, although numbers of them issued from the cocoons. 

These tests tend to prove that if old squash fields are plowed at 
a uniform depth of six inches in the spring or even in the fall, 
and not replowed when planted, the number of squash-borers 
will be greatly reduced. The squash-borer is widely distributed 
to all parts of the United States, but we rarely hear of it occur- 
ring in any injurious numbers except in gardening districts. 
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Usually in gardening sections the land is plowed in the fall, then 
replowed in the spring. This method furnishes the best possible 
protection to the winter form of the squash-borers, burying them 
deep enough so that freezing and thawing does not injure them, 
then turning them up to the warm sun in the spring. As a re- 
sult, they issue earlier than they would if left buried even four 
inches deep. Where they issue early they attack the squash yines 
before the latter commence to run. 

Onion Thbips. 

This pest {Thrips tabid Lindemann) was described and figured 
in Bulletin No. 83, also in the Thirteenth Annual Report of the 
New York Agricultural Experiment Station, as being destructive 
to cabbage plants on Long Island. 

During the past year it has done some damage to cabbage and 
cauliflower in seed beds, but it has been most destructive to the 
onion crop on Long Island. 

On July 15th, Mr. Geo. W. Hallock, of Orient, N. Y., wrote that 
some insect was ruining the onion crop. The fields were in- 
spected on the following day. It was evident that some of the 
fields were entirely ruined by this pest. The thrips were scat- 
tered over the remaining fields to such an extent that in order 
to make any headway against them it would be necessary to 
spray all of the fields. As the majority of the onions were nearly 
mature, such a procedure was not warranted. It was found that 
the thrips had first attacked the set-onions. After the latter 
were mature, they had migrated to the seed-onions. 

The latter fact should be taken advantage of in fighting this 
pest. By planting a few rows of early set-onions around the 
margins of each field and ke(»ping them thoroughly sprayed 
throughout the onion season this pest can be kept within bounds. 
The trap onions should bo sprayed at least once each week with 
kerosene emulsion. The stock emulsion of kerosene diluted with 
nine parts of water will be strong enough to use on onions. This 
onion-thrips feeds on a great variety of plants and is constantly 
migrating into the onion fields from adjoining fields and weed 
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patches. If thej were confined to onions and cabbages as food 
plants, it would not be necessary to spray so often, in fact, it 
would be cheaper to spray the whole field once or twice; but, as 
they are not, the method of using set-onions will prove to be the 
cheaper. 

This pest did not occur in destructive numbers on the Orange 
county onion fields. 

Bed Spider. 

Early in June, 1896, I received a letter froui Mr. W. D. Barns, 
of Middle Hope, N. Y., stating that the young upper shoots of 
the raspberries were being destroyed by an aphis, or by a 
spider. Later in the season he sent us some of the infested 
leaves. The trouble proved to be the work of the grayish-green 
form of the " Red Spider " (Tetranychiis telarius, var.). 

This pest has sarely been on the increase on out-of-door plants 
for the past three or four years. Whether a series of compara- 
tively dry seasons has favored their increase or whether some 
other conditions foster them, is a question. 

Spraying with kerosene emulsion was recommended by some of 
the fruit-growers in the vicinity of Middle Hope. The emulsion 
would undoubtedly work well on some plants, but with this sub- 
stance it would be a hard matter to reach the spiders on the 
leaves of raspberries, for the simple reason that the spiders are 
too well protected by the rough, hairy surface of the raspberry 
leaves. The kerosene emulsion was undoubtedly the best rem- 
edy that could have been applied at the time the trouble was 
first discovered, June 10. 

From what has been seen of the habits of this pest, it is believed 
that the majority of their winter eggs are deposited on the leaves 
instead of on the stems, as is the habit of the true "Red Spider." 
Careful examination of raspberry canes from infested fields, 
kindly furnished in December, 1896, by Mr. C. G. Velie and Son, of 
Marlborough, N. Y., showed no trace of the eggs on the canes. 
They have been observed the latter part of April under oak and 
chestnut trees, swarming over the grass and ascending the trunks 
of the trees. 



Digitized by 



Google 



614 Report op the Entomologists op the 

Hence, we would recommend the raking and burning of the 
leaves, in the infested raspberry fields, in the fall or early in 
April. As an extra precaution the canes should be sprayed 
about April 20 with a solution of whale-oil soap, or with kero- 
sene emulsion. 

II. THE PEAR MIDGE. 

Diplosis pyrivora Riley. 

No evidence of the spread of the pear-midge to new localities in 
this section (Second Judicial Department) was obtained the past 
year. The midges were plentiful enough in some localities to 
prevent the setting of any fruit on the Lawrence pears, and the 
}ield was small on the Bartletts. 

Results obtained from methods of treatment tested, make it 
necessary to repeat part of the results given in the report for 
1895. The tests have been carried on in three separate localities. 

During the spring of 1894 Mr. J. R. Cornell commenced the 
work at Newburgh, N. Y., as did also Mr. S. B. Heusted at Blau* 
velt, N. Y. 

Experiments at Newpfrgh. 

Mr. Cornell has two orchards, which consist principally of 
Lawrence pears. About April 10, 1894, Mr. Cornell sowed kainit 
(a German potash salt, sold by the German Kali Company) in one 
of his orchards at the rate of 2,000 pounds per acre. He also 
cultivated this orchard. The older of the two orchards was not 
cultivated or treated with kainit. 

At Newburgh, on April 19, 1895, traps made of cheese cloth 

were placed under Lawrence trees which were known to have 

been infested with the midge the previous year. One trap was 

niflped in the orchard which had been cultivated and fertilized 

I kainit at the rate of 1,500 to 2,000 pounds per acre about 

il 10,1894. Another trap was placed under a tree around which 

lit had been sown at a rate of over 2,000 pounds per acre a 

days (April 15) before the trap was set. A third trap was 

in the old uncultivated orchard where no kainit had been 

lied. 
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These traps covered about 4 square feet of surface. They were 
made by inserting two barrel hoops into the ground in such a way 
that the hoops met at the centre and formed an arch like the 
centre-arch of a croquet set. The cheese cloth was placed over 
these and fastened to the ground at the edges by covering with 
dirt. 

Some of the midges were noticed flying to the flower buds the 
day (April 19) the traps were set. 

These traps were examined by Mr. Cornell on April 27. The 
midges were so numerous under each of the traps that no esti- 
mate of the difference, if any, could be made. 

When the infested fruit was examined. May 9, 1895, there 
was a slight difference in favor of the treated orchard in the 
amount of damage done by the midges. In fact, there was no 
fruit to speak of on the T^awrence trees in the old untreated or- 
chard, while in the young orchard, which had been treated with 
kainit, there was about one-fourth of a crop. 

During June, 1895, Mr. Cornell made a second application of 
kainit to the young orchard, using about the same amount as 
on the previous year. The main difference in the treatment this 
year was that the kainit was sown at the time the young peai^s 
were dropping to the ground. 

At Newburgh, April 18, 1896, five traps were set in Mr. Cor- 
nell's orchards. Two were placed in the young orchard which 
had received applications of kainit two years in succession ; one 
was placed under the tree which was treated with kainit, April 
15, 1895, and two were placed in the old untreated orchard. 
Under one of the latter traps, the sod was spaded over to a uni 
form depth of four inches before setting. Some of the midges 
were noticed issuing about noon on the same day the traps were 
set. The traps were examined on April 21. We found that 
where kainit had been applied, even where it had only been ap- 
plied once, there was only one midge under these traps to where 
there were five hundred under the traps over untreated ground. 
In the case where kainit was only applied one year the tree was 
somewhat isolated, so that too much dependence cannot be placed 
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on this. In the old orchard where the ground was spaded deep, 
to test the effect of burying; the cocoons or resting stage of the 
midge, the difference in the number of midges under the traps 
was so slight no estimate could be made. 

These orchards were examined again June 4, 1896. Only about 
one-tenth of the fruit on the young orchard was found to be in- 
jured by the midge maggot. But the same conditions were found 
in another young orchard which had been cultivated in 1895, but 
had received no dressing of kainit. In the old orchard, possibly 
one-tenth of the pears were not injured. 

In the young orchard which had received constant and clean 
cultivation, but where no kainit had been applied, there were a 
few large Lawrence trees. These all yielded a fair crop the past 
year. From one of the trees Mr. Cornell picked six barrels of 
fine pears. 

Experiments at Blauvblt. 

As already stated a parallel test of remedies was conducted at 
Blauvelt, N. Y. During the spring of 1894 Mr. S. B. Heusted 
sowed muriate of potash at the rate of 1,500 pounds per acre 
around a Tyson pear tree that had been badly infested with pear 
midge. On April 19, 1895, a cheese cloth trap was placed under 
this tree. At the same time we thoroughly drenched with kero- 
sene emulsion the ground under some Bartlett trees that had 
been infested the previous year. A trap was placed over the 
drenched ground and another trap was placed under a Bartlett 
tree that had not been treated with any substance. All the or- 
chard had been cultivated the previous year^and sown to rye. 
So few midges appeared under any of these traps that no con- 
clusions could be drawn. 

Experiments at Queens. 

On June 20, 1895, a test of salt was started at Queens, N. Y., 
on the orchard of Mr. N. Hallock. Both table-salt and cracked 
rock-salt were sown under infested trees at the rate of one bushel 
per square rod of surface. 
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April 15, 1896, four cheese cloth traps were set in Mr. Hallock's 
(»rchard. Two were set where salt had been applied, June 20, 
ISJ),"); one was placed over ground that had not been treated in 
any way; and the fourth was placed over ground which wa?* 
8paded at a uniform depth of four inches. 

These trai)8 were examined on April 18, 1896, by Mr. Hallock. 
He found the midges were more numerous under traps on un- 
treated ground than under those on the treated ground. 

Personal examination of the traps at Queens, April 28, showed 
\(Ty slight difference in the number of live midges under traps 
or treated and untreated groniul. All were females. 

Notes. 

As already stated the midges were found flying April 19, 1895, 
at Newburgh, N. Y., and again in 1896, at the same place they 
were noticed to be rising from the ground, collecting on the bod- 
ies of the trees and pairing April 18, 1896. 

Early in April, 1896, soil was taken from beneath trees which 
were infested the previous year, and taken into the laboratory. 
No midges issued from this soil until the 18th of April. They 
were found under the traps at Queens, N. Y., April 19, 1896. 
This indicates that forwardness of the trees and the difference 
in locality makes but little difference in the time of the issuing 
of the midges. It was a marked fact that Lawrence pears on 
Long Island were from a week to ten days later in starting and 
flowering than those at Newburgh, N. Y. Ever since the ** Midge " 
was first discovered in this country it has shown a decided pref 
erence for the Lawrence piKxr, This preference has been sup- 
posed to be due principally to the difference in the flowering peri- 
ods of the different varieties. However, at Newburgh, N. Y., the 
past season the difference in the fl'owering periods of the Law- 
rence, Bartlett and Kieffer was so slight as to be indistinguish 
able. The most marked character in the Lawrence was that the 
floral envelopes did not cover the stamens and stigmas, as in the 
other varieties, before it was time for them to open naturally. 
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This conditioii was most noticeable in the old uncultivated or- 
chard. Another noticeable fact was that in most cases in the 
cultivated orchards, it was the central flower of each spur that 
was most apt to be affected. 

During the spring of 1896 crude petroleum, crude carbolic 
acid and chloride of lime were tested to determine their value aa 
repellants for the pear-midge. These substances were placed in 
phials, a dozen phials of each substance being used. Each sub- 
stance was placed in a separate tree, the phials being distrib- 
uted to different parts of the tree. These substances failed to 
give the desired results, butj possibly, the failure was due to the 
fact that the midges had commenced to issue a few days before 
the substances were placed in the trees. 

While working with the pear-midge at Meriden, Conn., in 1884 
and 1885, Dr. Riley bred a species of Platygaster from the midge- 
infested pears. These were apparently parasites of the midges. 
What was probably the same species of Platygaster was observed 
the past season, April 21, 1896, industriously depositing their eggs 
in the unopened pear flowers, but we did not succeed in breeding 
them from infested pears collected the latter part of May. 

Conclusions. 

The tests made show that there is a decided gain in the use of 

kainit. The question to be solved is. How long will an orchard 

stand the application of a potaah salt at the rate of from 1,500 to 

2,000 pounds per acre, especially an orchard on a tenacious clay 

Another question is. Will not the plowing of the orchard 

dsummer be just as discouraging to the midge as the appli- 

1 of the potash salt? The indications thus far are that 

ugh cultivation is far preferable to the application of salts. 

\ is a certain amount of danger in using the potash salts, 

their effect on the trees will be being an open question. 

r. CornelPs orchard where kainit was applied blight was 

bad, but blight has been quite marked in most places in this 
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Bectian the past two years — a thing which has been unknown 
heretofore. The application of common salt must be tested more 
thoroughly, as must also muriate of potash before any con- 
elusions can be drawn as to their use. 

Our observations indicate that the midges issue in this locality 
from April 15 to April 30. They pair as soon as they rise from 
the ground, deposit their eggs and perish within twenty-four 
hours. 
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III. NOTES ON (ABB AGE PLUSIA AND KEMEDIES 
FOR THE SAME. 

Plusia Brassicce, 

Summary. 

The cabbage phisia, better known as the cabbage-looper, is the 
worst pest known on lettuce in forcing-houses. The most practi- 
cal means of preventing its work on lettuce is to keep the venti- 
lators closed with mosquito netting. We succeeded in killing 
this pest on cabbage in the open field by the use of a poisoned 
resin-lime mixture, also with a poisoned Bordeaux mixture to 
which the resin mixture had been added. The resin-lime mix- 
ture not only proved a success for making Paris green or London 
purple adhere to cabbage and related plants, but it was found 
that by its use the poison could be made to adhere to the under 
surface of the leaves where it was impossible for it to be washed 
off by rains. :' 

Introduction. 

This pest is better known in this section as the "Cabbage 
Looper " and the adult form as the " Cabbage Moth" or " Miller." 

The history, habits, food plants, etc., of this pest have been 
given in Bnllotin No. 83 and in the Thirteenth Annual Report of 
the New York Agricultural Experiment Station. 

As the amount of damage done by this pest is increasing each 
year in this section we are warranted in calling attention to its 
work again. Furthermore, a certain amount of success has been 
obtained in the reraedi(»8 tested, hence part of the facts already 
given will bear repeating. 

Injuries and Rkmedies in the (trbbnhousb. 

" Cabbage Looper '' is a marked greenhouse pest. The 
s '^ or " millers " lay their eggs on many of the plants 
the latter are taken into the houses, but they usually prove 
roublesome by getting into the houses through the venti- 
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lators. They fly into the houses on cloudy days and late in the 
afternoon or early evening. They are very destructive to chrys- 
anthemums, cutting off the flower buds, also to smilax, but they 
usually do the largest amount of damage in lettuce houses and 
especially to lettuce in cold frames. 

The most practical remedy thus far found for use in forcing- 
houses and cold-frames is the keeping of all ventilators closed 
with mosquito netting. In cases where the eggs and caterpillars 
are carried in on the plants when transplanted, the most practical 
means is hand-picking. A sharp lookout should be maintained 
for the castings on the leaves and for eaten leaves. When the 
latter are found a careful search will generally result in finding 
the caterpillar trying to mimic a leaf petiole. 

In the Field. 

It is when this pest occurs in destructive numbers in the field 
that it passes beyond all control by methods of cultivation and 
preventive measures. In the open field they are more destructive 
to cabbage and related plants, such as cauliflower, Brussels 
sprouts and rutabagas, which have a smooth leaf surface, than to 
any other crop. The caterpillars usually fei^d on the under sur- 
face of the leavt^. They can travel quite rapidly, and if they 
find any foreign substance on the leaves, especially the upper 
leaves of the cabbage, they travel to other i>arts of the plant, and 
even to other plants. They are far more particular about what 
they eat than is tho " Imported Cabbage- worm.'* 

The " moths " or " millers '' are swift flyers. As abeady stated, 
they fly principally on cloudy days and early in the evening, 
hence can not be captured as easily as ran the " Imported Cab- 
bage-butterfly." 

From their peculiar habits of feeding, it is impracticable to use 
Paris green in the dry form, the same as used on potatoes for 
the " Colorado potato-beetle." Beside, if rain follows the appli- 
cation of dry poison to cabbage and its related smooth-leaved 
plants, the time and material are practically thrown away. 
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During the past two years an effort has been made to find some 
substance that would aid in making poisons adhere to the leaves 
of cabbage© and rutabagas. It is known that Bordeaux mixture 
does fairly well, provided it can be made to adhere uniformly 
to the surface of the leaves when applied. It is also known that 
soap suds forms a film on the leaves which adheres well until a 
rain occurs. 

Besin-limd Mixture. 

The best substance tried is a resin mixture which has been 
used on the Pacific co€ist, and to some extent in other parts of 
the country, against scale insects. This resin mixture is in real- 
ity a liquid resin soap. It is made by dissolving a definite quan- 
tity of resin in oil and water, and then saponifying it with potash. 

The formula as usually given is: 

Pulverized resin, 20 pounds. 

Pish oil, 3 pints. 

Caustic soda or potash, 5 pounds. 

Water, 100 gallons. 
A mixture as strong as this is not needed, and, as a large quan- 
tity of the mixture is rarely needed, the following formula is a 
more convenient one: 

Pulverized resin, 5 pounds. 

Fish oil, or any cheap animal oil, 1 pint. 

Concentrated lye, 1 pound. 

Water, 5 gallons. 

It takes about two hours to make this mixture. The oil and 
resin should be placed in a kettle and heated slowly until the 
resin is softened, then add one gallon of hot water, after which 
the solution of potash or concentrated lye should be carefully 
added. The mixture should be stirred while adding the lye. 
The concentrated lye should first be dissolved, according to direc- 
tions given on the can for making hard soap. After the lye has 
been added, add four more gallons of hot water and allow to boil 
until the mixture will mix with cold water, making a clear amber- 
colored liquid. 
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To prepare for use: To every gallon of this resin mixture, made 
according to the second formula, add four gallons milk of lime, 
sixteen gallons of water and four ounces o(f Paris green. To dis- 
tinguish this mixture from the resin mixture we will call it 
resin-lime mixture. 

The milk of lime is made by slaking a quantity of stone lime 
and adding enough water to make a thin whitewash. About 
one-half pound of etone lime will make four gallons of white- 
wash, depending on quality of stone lime used. When the lime 
is added to the resin mixture the latter flocculates, or forms a 
suspended form of hard soap in the water. The Paris green, or 
London purple, whichever is used, adheres to the flocculated 
mixture €ind does not settle to the bottom. If an excess of lime 
is added to the mixture it will settle and will also clog the 
nozzles of the spraying apparatus. It is always best to have a 
slight excess of the resin mixture, as it aids in forming a soapy 
film on the surface of the leaves," which holds the particles of 
lime and poison until the lime dries. 

This poisoned resin-lime mixture will stick to the under as 
well as to the upper surface of the leaves. Two or three heavy 
rains are often required to remove all of it, even on the upper, 
exposed portions of the leaves. The main disadvantage in using 
this mixture is that at times it gums up the valves, especially 
rubber ball valves, and the packing of the plunger of the spraying 
outfit so that they have to be renewed or cleaned frequently. 
Apparently this trouble is more likely to occur if the resin is not 
thoroughly saponified. 

An excess of Paris green is recommended for two reasons. 
First, it is thought that the lime counteracts the action of the 
poison. Second, cabbage and related plants can not be drenched 
without wasting the material, and as only a slight film of the 
mixture adheres, it is necessary to have it carry all the Paris 
green it possibly will. 

If the first formula given is preferred, enough water should be 
added to make 400 gallons; then all that is necessary is to add 
lime and Paris green in the right proportions to the amount of 
resin mixture U0ed. 
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The best time to apply the resin-lime mixture is when the 
plants have only five or six loaves; then, if necessary, follow with 
two more applications to the top leaves before the heads are 
one-half formed. This mixture should not he use4 on c(ibhage after 
the heads are two-thirds formed. 

Experiments. 

The following tests of the i>oisoned resin-lime mixture have 
been made. The tests were made on two separate farms, one 
half acre of cabbage being used on each farm. 

The first test was made on mcniium late cabbage, a mixture of 
Savoy, Red Dutch and Flat Dutch, part of whioh had commenced 
to head. 

August 26 — 1. Sprayed six rows with the poisoned resin-lime 
mixture. 

2. Sprayed six rows with Bordeaux mixture. 

3. Sprayed six rows with poisoned Bordeaux mix- 

ture. 

4. Sprayed two rows with poisoned resin mixture. 

5. Sprayed two rows with a poisoned Bordeaux 

mixture plus resin mixture. 

Note — The Bordeaux mixture used alone adhered only in the 
folds of the Savoy cabbage. Where the resin mixture was com- 
bined with the Bordeaux mixture it adhered as well as the resin- 
lime mixture. 

September 4. Resprayed the above field, applying the same sub- 
stances and in the same manner. 

Note. — The cabbage on Nos. 1 and 5, have nearly perfect foli 
age. Only a few cabbage loopers to be found and practically 
none of the imported cabbage-worms. No distinguishable differ- 
ence between cabbage on No. 2 and on check. All badly eaten 
and both kinds of caterpillars numerous. Condition of test No. 
3 little if any better than No. 2. 

On August 31 the owner of the above field treated an adjoining 
field with salt. When examined September 4 not a dead worm 
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conld be found on the whole field, nor did this salted cabbage 
ever look any better than did the check to our tests. 

The second test was made on very late cabbage, the majority 
of which had only five or six leaves thrown out. 
August 29 — 1. Sprayed two row^ each of Savoy and Plat' Dutch 
cabbage with the poisoned resin-lime mix- 
ture. 

2. Hprayed two rows each of Savoy and Flat Dutch 

cabbage with Bordeaux mixture. 

3. Sprayed five rows each of Savoy and Flat 

Dutch cabbage with a combined mixture of 
resin and poisoned Bordeaux mixtures. 

Note. — Examined tests on August 31. Where No. 2 was used 
alone found no dead worms of either cabbage-moth or of the 
impoHed cabbage-butterfly. Very few live worms were found 
on either variety of cabbage where Nos. 1 and 3 were used. Ex- 
amined again September 4, after a heavy rain. To all appear- 
ances there is very little difference l>etween the .adhering quali- 
f ties of Bordeaux mixture and the resin-lime mixture. 

There were about five acres of cabbage in the field used. On 
September 1 the owner of the field treated all but the one-half 
acre on which we were testing mixtures with Paris green mixed 
with fiour. WTien examined September 4th no dead cabbage 
loopers could be found where he had applied the dry powder. 
He had, however, succeeded in killing a large number of the 
imported cabbage-worms. On September 17 the' field which 
was sprayed August 29 was resprayed, the same substances 
being applied to the same number of rows of each variety of 
cabbage. When this second spraying was given no attempt was 
made to spray the lower outside leaves, as they were still pro- 
tected by the first spraying, at least where the ivsiu mixtures 
were used, 

September 29. Although after two rains there is little differ- 
ence to be seen between the amount of Bordeaux mixture (No. 2) 
and resin-lime mixture still adhering to the leaves, there is a 
marked diflFerence to be seen in the leaves themselves. The leaves 
40 
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of the plants where the poisoned resin-lime mixture was used 
were nearly perfect, while where the Bordeaux mixture was used 
the leaf surface had been about one-half eaten away. Where 
the poisoned resin and Bordeaux mixture combined was applied 
the leaves were as perfect as where the poisoned resin-lime mix 
ture was used. This indicates one of two conditions: First, 
there must be enough of the resin-lime mixture adhering to the 
under surface of the leaves and not visible to kill the worms, or 
there is an invisible film on the upper surface holding poison 
enough to do the work. 

A final comparison of the tests was made October 19. Where 
the poisoned resin-lime mixture and poisoned Bordeaux mixture 
plus resin mixture were used, the cabbage has formed heads that 
are worth saving. 

The difference between the sprayed portion of the field and the 

* portion that was treated with dry Paris green and flour was not 

marked until after the second spraying, September 17. This 

would indicate that the second spraying was made at the proper 

time to kill the last brood of the imported cabbage-worms. 

At this time (October 19) the difference noted September 29 
is still noticeable. The leaves of the cabbage sprayed with the 
poisoned resin-lime mixture are nearly perfect, while those of the 
cabbage sprayed with Bordeaux mixture are about one-half de- 
voured. The difference was so marked that it could be seen the 
whole length of the field. 

It was estimated that one man could prepare the poisoned 
resin-lime mixture and spray about two acres a day with a knap- 
sack sprayer. Hence the principal expense would be the time 
and Paris green. The results showed that, to be complete, at 
least two applications of the poisoned resin-lirae mixture must 
be made to control the cabbage-looper. The first application 
should be made while the plants are small; best while the outer 
leaves are in such position that both sides can be reached by 
the spray. A second spraying should be given about the time the 
heads begin to form. Where all the damage is being done by the 
imported cabbage-worm alone, one spraying with lihis mix- 
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ture during the fall will answer. Possibly the use of the dry 
Paris green and flour would answer fairly well provided it could 
be applied at the right time. With the poisoned resin mixture 
it is not necessary to wait and watch for the right time. This 
can be applied as soon as the plants are large enough and be 
there ready for the first " worm " that tries to make a meal of the 
plant. The poisoned Bordeaux mixture can be used with the 
resin mixture in place of using lime. 

Miscellaneous tests. — During June, 1895, we sprayed a number 
of elm trees in nursery row with the poisoned resin-lime mix- 
ture. Both sides of the leaves were thoroughly wetted with the 
mixture. This test was made against the " Elm Leaf Beetle.'^ 
No other spraying was given throughout the season, but the foil 
age remained nearly perfect while that on adjoining unsprayed 
trees was ruined by August 1. 

On September 13, 1895, a small patch of rutabagas which were 
being devoured by the imported cabbage-worm was sprayed with 
the podeoned resin-lime mixture. The patch was examined Sep- 
tember 6 ahd no live worms could be found. No evidence of their 
getting a foothold in this patch was seen again during the fall. 
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Summary. 

The most destructive pests of the onion crop are cutwormB. 
The " Dark-sided Cutworm " has caused the most damage to the 
onion crops of Orange county during the past two years. This 
same speiaes of cutworm destroyed a large percentage of the 
onion crops in 1885 and 188G. It is estimated that at least 40 
per cent, of the crop was ruined the past year. It was found 
that dry bran or middlings mixed with Paris green at the rate 
of one pound of Paris green to fifty of bran, or thirty of mid- 
dlings, was the cheapest and most practical thorough means of 
killing the cutworms. 

Introduction. 

The principal cutworm which injures onions is one species of 
what are known as the " Climbing Cutworms." This particular 
cutworm has b(*en given the common name of " Dark-sided Cut- 
worm " (Carneades messoria) and by some of the old writers 
was called "Climbing Rustic'' and "Reaping Rustic." It was 
first known as a climbing cutworm in peach orchards. 

The dark-sided cutwonn made itself felt in the onion dis- 
tricts of Orange county in 1885 and 1886. It was known prior 
to this date in many places as a " general garden and orchard 
cutworm." In most parts of the United States and Canada it 
is known principally as a grass feeder. In the spring the blue 
grass on the margins of the ditches and driveways of the onion 
fields is often eaten off by the young cutworms as close as though 
cropped by sheep. Early in June, 1895, they were found cutting 
off potato tops. This habit is very marked, even on onions, until 
the worms are nearly two-thirds grown. After this period they 
cut the plants off at the surface of the ground. This cutworm 
may have been known to have a special preference for an onion 
diet previous to 1885, but no reference to such a tendency has 
been found until the above date. At this time it was so destruc- 
tive that the Department of Agriculture at Washington sent two 
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experts to investigate the trouble and see what could be done. 
As usual in such cases the damage was not reported to them until 
about time for the cutworms to stop feeding, hence practically 
nothing was accomplished. 

Outbreak of Cutworms in 1895. 

Nothing further was heard of this pest on onions until June, 
1895. At which time Mr. M. H. Vernon, of Florida, Orange 
county, wrote to the Station asking for help to combat them. 
The writer was sent to investigate the trouble. He found that in 
most cases the worms had done all the damage they could do, 
or else the growers had them under partial control by ditching 
and by picking. No further attempt at controlling them was 
made until the spring of 1896. Arrangements were made for Mr. 
M. H. Vernon to notify us as soon as the cutworms commenced 
their depredations. The onion fields were visited April 24, 1890, 
but no cutworms could be found. On May 11 word was received 
from Mr. Vernon that they were at work. The fields were 
reached May 12 and preparations made to caiTy on a series of 
tests of the different remedies that had been suggested and tried 
on other crops in various sections of the country. 

Preventive Measures. 
The object of these tests was to determine: First, which would 
be the most practical means of preventing the migration of the 
cutworms from the margins of the ditches and driveways to the 
onions. Second, to determine if the onions could be poisoned, or 
other means u^ed to destroy the cutworms after they had migrated 
over the fields. Poisoning was tried as follows: First, about ten 
rods on one end of 150 rows of small onions was sprayed,, liquid 
resin mixture of lime and Paris green being used.* S<^cond, on an- 
other field fifty bunches of poisoned grass were put out. Paris 
green was used at the rate of one pound to eighty gallons of 
water to poison the grass. Third, fifty piles of poisoned bran 



* A complete deacriptioD of thia miitore is fiTcii in the article. ' Noten on Cabbajj<» Plusia 
and Reraedies for the Same." For the above tests sixtern quarts of milk of lime, about tvro 
poxmdaof dry lime, one pound of Paris ^reen and four gallon* of the resiu mixture was used 
amd enough water added to make 160 gallons in all. 
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were placed on still another field. The bran was first moistened 
and then Paris green added at the rate of one pound of Paris 
green to fifty pounds of bran. Fourth, about nine o'clock in the 
evening of May 12 a number of rows which ran parallel with a 
ditch were sprayed with kerosene emulsion, a stock solution of 
keroeene emulsion diluted with eight parts of water being used. 
At the time the spraying was done the little cutworms had climbed 
to the tops of the onions and were busy feeding. Examination 
with a lantern while spraying showed that the worms fell to the 
ground as soon as struck with a particle of spray and to all ap- 
pearances were injured to such an extent that they would soon 
die. Early the next morning the surface of the ground where 
the spray was applied was carefully examined. No dead cut- 
worms could be found on the surface, nor were any dead ones to 
be found buried in the loose surface soil. Cutworms taken from 
the surface of the ground immediately after spraying and con- 
fined became active and, apparently, were not permanently 
injured. 

Ressults. 

The results of the tests as a whole wei'e as follows: Where the 
onions were sprayed with Paris green added to the resin-lime 
mixture no dead cutworms were to be found. A few sickly speci- 
mens were found hidden in the loose soil. The onions were so 
small that only a very small portion of the spray could be made to 
adhere to them. No dead cutworms could be found around or 
under the poisoned gmss baits. The grass remained fresh only 
one night. A large number of dead cutworms were found around 
the poisoned biun biiits, not only under but hidden in the loose 
soil around the baits and on the surface. 

All these remedies were known and had been tested, but it 
was deemed advisable to test them on the onion fields where the 
owners of the fields could see the practical results, as they were 
the most pi-actical remedies that had been recommended, except 
hand picking, which was well practiced. No further tests were 
made at the time. 
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Dry Poisoned Bait. 

One farmer, Mr, T. M. Vail, of Florida, tried the poisoned bran 
bait remedy and found by actual tests that the cutw<wm8 would 
feed on the dry bran just as well as on wet bran. In fact, the 
wet bran bait caked and hardened after the first night, so that 
the cutworms did not feed upon it as well as they did on the 
dry bait. It was also found that by using middlings, instead 
of bran, the bait could be applied with the seed drill alongside 
the onion 1*0 ws. (See Plate LI II.) In most cases one application 
of the dry poison bait was enough, unless a rain followed within 
a day or two after it was sown. When the fields were visited 
on May 27 it was found that the cutworms not only fed on the 
bran bait as they were migrating from the margins of the field, 
but that in many cases they left the onions to feed on the 
bran. This habit was especially marked when the onions were 
quite large. Ninety per cent, of the half-grown cutworms found 
near the bait were dead. In fact, about the only specimens found 
alive were those still small enough to climb and feed on the ten- 
der portion of the onions. 

For use on the fields this dry poisoned bait has the following 
advantages: First, it can be applied in drills around the margins 
of the fields and thus serve as a barrier against the migration of 
the cutworms from the margins of the ditches and driveways. 
Second, it is easily applied at a uniform rate with the onion-seed 
drills. Third, if the worms become scattered over the fields it 
can be applied in drills alongside the onion rows. (Plate LIII 
shows a field treated with the poisoned bait, over which the cut- 
worms had scattered.) Fourth, the trouble of mixing with water 
and ladling out in piles, together with the addition of molasses 
or sugar, which some have recommended, is avoided. As a whole 
the tests made with the dry bran show that it is as effective ae 
hand picking; that it is less expensive, and, in the case of onions, 
as near a perfect remedy as we can hope to obtain under the 
present methods of cultivation and care of the crop. If this bran 
bait had been used by every grower of onions in Orange county 
on May 10, 1896, not over one-tenth of the crop would have been 
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lost; as it was, nearly one-half of the crop was destroyed. It 
is our opinion that if the bran bait were applied around the 
margins of the fields and sown in the grass on these margins 
each year, before the onions came through the ground, the grow- 
ers would rarely find a full-grown cutworm on their fields, except 
in cases where they are carried onto the fields by high water. 
If middlings are used, 25 or 30 pounds should be mixed with 
one pound of Paris green; of the coarse bran, 50 pounds sdiould be 
used with one pound of Paris green. 

The above species of cutworm has been very destructive to 
garden crops on Long Island during 1895 and 1896. The dipping 
and spraying of cabbage plant with the resin-lime and Paris gpreen 
mixture were tested, as were also the wet and dry bran baits. In 
addition, about 150 plants were smeared with " Raupenleim '• 
or " Caterpillar-lime," a patent insecticide. This substance was 
put on the stem of the plant. 

The dipping and spraying of the plants with the resin-lime and 
Paris green mixture killed some of the cutworms, but usually 
the plants were ruined, because this cutworm always climbs the 
plants and eats out the hearts before feeding on the sprayed 
leaves. 

The bran baits were placed around the stems of the plants. 
Both the wet and the dry baits were successful, but preference 
must be given the dry bait, as it would remain in shape so the 
cutworms would feed on it for a longer period than they would 
on the wet bait. As already stated, the wet bait would dry and 
cake on the surface and mildew next to the ground. 

All the plants treated with the " Raupenleim " were killed out- 
right. 

The above tests on cabbage plants were carried out at Bayside, 
Long Island, one-half acre of cabbage being used. 

Amount of Damage Done. 

As already stated, this cutworm was very destructive to the 
onion crop in Grange^ county in 1885 and 1886. Dr. Lintner states, 
in Country Gentleman for Gctober, 1886, page 750, that the loss 
to the onion crop in this section in 1886 was one-half. During 
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the last two years the cutworms have been most destructive on 
the margins of the so-called " drowned " lands, or what is known 
as the ** gray soils." These " gray soils " have been under cul- 
tivation the longer, and. have received a larger amount of loom 
than have the more recently developed lands known as the 
" black soils.'' It was an easy matter to select sections where 
99 per cent, of the crop on all fields was destroyed. On June 
12, 1896, the estimated acreage of onions destroyed in the vicinity 
of Florida and Big Island, Orange county, was as follows: Es- 
timating 2,000 acres as the total acreage sown in this valley, 200 
acres on the margins of the valley next to the bluffs could be 
selected, on which 99 per cent, of the onions were destroyed by 
the cutworms; 600 acres could be selected on which 75 per cent, 
were destroyed; on a belt of "semi-gray and black" soils 400 
acres could be selected, of which 50 per cent, were destroyed; 
while the remaining 800 acres on " black soil '' had 10 per cent, 
destroyed. This gives a total average of 46 per cent, destroyed, 
or nearly one-half. One gentleman estimated that 75 per cent, 
of the whole crop was destroyed, but this estimate was made 
from the poorer portions of the fields. By going directly across 
the valley in any one direction the amount of damage would not 
appear so great as by following around and viewing the fields 
from the uplands. 

Causes which Aid in the Inoreasb op the Worms. 

The growers of onions have a theory that the cutworms prefer 
the so-called " gray soils." From observations made*during IPf^.") 
and 1896 it is thought that there are other reasons why tlie ( ut- 
worms occur on the " gray soils," which also account to a certain 
extent for their occurrence on the onion fields in such countless 
numbers, even though they are hand picked each year. The hills 
surrounding the swamp lands are usually pasture lands, many 
of which have not been under cultivation for the past decade. 
Here this species of cut worms breeds unmolested, except by its 
natural enemies, year after year. Dry seasons like 1894, 1895 
and 1896 are favorable to their increasing in large numbers. 
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There is a natural miration of the cutworm moths from the high 
to the low ground and vice versa. This migration is probably 
fostered by the dry seaaons. The pastures are cropped cloee by 
the stock, and hence furnish poor hiding places for the moths. 
If we take for granted that this species deposits its eggs early 
in August, and that the cutworms make part of their growth 
during the fall, as some other species of cutworms are known 
to do, then the rank growth of barnyard grass and numerous 
weeds around the margins of the onion plots furnish excellent 
breeding places for the moths. (See Plate LIX.) This is also a 
good theory for their being so much more numerous on the " gray 
soils.'' These gray soils are, as a rule, more foul with weeds 
and grasses than the new lands. 

Life History and Habits. 

Dr. Riley* states in his first report that this species of cut- 
worm is single brooded. In his Government report for 1885t 
he says that the evidence points toward their hibernation in 
the larval stage, and, as the larval hibernation is by far the 
most common among the cutworms, is of the opinion that the 
species so hibernates as a rule. He also says: "This does 
not, however, preclude the hibernation of some of the later- 
developed moths, and the fact that neither moths, eggs nor 
young larv8B were found in October, must, we think, be explained 
on two grounds. First, either limited or insufficient search or, 
second, their occurrence in adjacent localities or on other plants." 

Gillettet says: "The moths of this species have been most 
abundant about lights and sugar baits from the 20tli to 30th of 
July. From dissections made it seems that the eggs are laid 
in the latter part of July and August." 

Dr. Smith§ says: " The eggs are laid by the moths toward the 
end of summer and hatch soon afterward. The larvae or young 
cutworms develop slowly and become little more than half-grown 
in fall." 



* First Report on noziotiB, beneficial and other insects of Mo., p. 74. 

fU. 8. Dept. Agr. Kept , 1885. p 271. 

t Bulletin 12, Iowa Agricoltaral Experiment Station, p. 638. 

$ Ann. Bept. N. J. Agrl. Bxp. Station, 1892, p. 470. 
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It can be seen from the above references that the exact time 
at which the moth of this species of cutworm deposits its ^gga 
is not known. For reasons which follow it is believed that the 
eggs are deposited later in the fall than generally supposed and 
do not hatch until the following spring. First, when the cut- 
worms commenced their work in the spring of 1896 (about 
May 1), it was found that they were not only migrating from the 
margins of the fields, but there were spots within the fields 
where they were numerous and doing a large amount of damage. 
Examination of these spots showed that the spots were covered 
with debris, weeds, etc., left by the high water. At just what 
time during the winter or spring the lands had been overflowed 
from the ditches could not be determined. It is barely possible 
that the worms were drowned out along the ditches by a spring 
freshet, and, clinging to the bits of weeds and other rubbish, 
were carried to the higher grounds at the center of the fields, 
but it seems more probable that they reached these spots in 
the egg stage; that the eggs being deposited on the weeds the 
previous fall were carried to the high grounds by the freshets. 
Second, at the time (May 12) that the worms were first dis- 
covered feeding, none were over half an inch long, and more 
were only one-eighth to one-quarter of an inch in length. It is 
possible that some of the moths hibernate and deposit their eggs 
in these dry rubbish heaps in the spring. We do not know over 
how long a period the egg laying of this species may be extended, 
nor do we know how long the young worms will live in dry rub- 
bish heaps, without food, where they may have been lodged by 
high water. I did not succeed in capturing any adult moths at 
light traps until July 3Q, 1896. 

• One other species of cutworm, Hddena illataf, usually not com- 
mon, was, also, quite destructive to onions at Florida, Orange 
county, during 1895 and 1896. When full grown this cutworm 
is from one and one-half to two inches long, of a greasy, dark 
color and covered with scattering hairs. These cutworms feed 
a little later into the summer than do the " Dark-sided Cutworm." 
As far as observed they cut the onions at the surface of the 
ground, and never climb them. 
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REPORT OF THE FIRST ASSISTANT. 



WILLIAM P. WHEELER. 



The work for 1896 haa been a continaation of that for the pre- 
ceding year. Experiments with poultry and swine have been 
continued and the feeding of the dairy cattle planned and super- 
intended. Work connected with the cattle feeding has occupied 
the greater share of the time for the year. A portion of the Sta- 
tion correspondence has been attended to and occasional draw- 
ings have been made when necessary for illustration of reports 
or bulletins. 

I. GENERAL SYSTEM OF FEEDING THE DAIRY 

HERD. 

The coarse fodder^ used in feeding the dairy cows during the 
year were clover hay, mixed hay, com stover, oat-and-pea hay, 
com silage, alfalfa forage, corn forage, oat-and-pea forage and 
sugar beets. The grain foods have been wheat bran, corn meal, 
wheat middlings, ground oats, linseed meal and cottonseed meal. 

During January corn silage waa fed morning and noon and 
clover hay at night. With these there was fed a grain mixture 
containing, by weight, six parts wheat bran, four parts cotton- 
seed meal and one part ground oats. 

For the first half of February the same grain mixture was fed 
with com silage in the morning and clover hay at night. Com 
stover was fed at noon. For the latter half of the month the 
same coarse fodders were fed, and there was a change of the 
grain mixture to one containing six parts wheat bran, four parts 
old process linseed meal and one part ground oats. 

From March 1st to 15th com silage was fed morning and noon 
and clover hay at night. From the 16th to the 31st corn silage 
was fed morning and night and com stover at noon. The same 
grain mixture was fed during the month as during the latter part 
of February. 
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During April a grain mixture consisting of five parts wheat 
bran, three parts old process linseed nieal, two parts cottonseed 
meal and two parts ground oats was fed. Corn silage was fed 
morning and night and corn stover at noon until the 15th. For 
the remainder of the month corn silage was fed morning and 
noon and clover hay at night. 

For the first twelve days in May corn silage was fed morning 
and noon and clover hay at night For the rest of the month 
alfalfa forage was substituted for the silage. The grain mixture 
fed during the month consisted of six parts wheat bran, three 
parts corn meal, and one part each of wheat middlings, ground 
oats and old process linseed meal. 

The ration for the first thirteen days in June, and for the last 
five days, was the same as for the latter part of May. From the 
14th to the 25th clover hay was substituted for the morning feed 
of alfalfa forage. 

For the first half of July the grain mixture was composed of 
six parts wheat bran, three parts corn meal and one part wheat 
middlings. Alfalfa forage was fed in the morning and oat-and- 
pea forage at noon and night. For the latter half of the month 
corn silage took the place of oat-and-pea forage, and the grain 
mixture was changed to one of five parts wheat bran and one 
part each of corn meal, wheat middlings and old process linseed 
meal. The ration for August was the same as that fed during 
the latter half of July. 

During September corn forage was fed at noon and night, 
alfalfa forage was fed in the morning. The grain mixture fed 
contained four parts wheat bran, three parts corn meal and one 
part old process liuseed meal. This same grain mixture was fed 
during the first fifteen days of October, when clover hay was fed 
morning and night and alfalfa forage at noon. From the 16th 
to tho 31st corn silage was fed morning and night and oat-and-pea 
hay at noon. With these a grain mixture containing six parts 
wheat bran, two parts old pioross linseed meal, one part corn 
meal and one part ground oats was fed. 
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Duriiij^ the uionth of November the ration was the same as that 
fed during the latter half of October. 

In December there was fed a grain mixture containing two 
parts of wheat bran, and one part each of ground oats, corn meal, 
and old process linseed meal. CloY<»r hay was fed at night, 
sugar beets in the morning and corn silage at noon for the first 
half of the month. During the latter half of the month corn 
silage took the place of the beets. 

As eupplementary to a bulletin cootaining the results of some 
feeding trials with coim silage, the data from which have been 
given in the preceding annual report, a bulletin of general infor- 
mation upon silos and silage was prepared. 

TT. SILAGE AND SILOS.* 

SUMldLARY. 

The silo affords a most economical means of assuring succulent 
food in winter and eflBcient and palatable food to supplement or 
supplant the dry pastures of summer. 

Maize, or Indian corn, is probably the most valuable plant for 
ensiling. 

As a succulent food for milch cows corn silage is cheaper and 
generally more efficient than roots. 

Com silage has proved equal in feeding value to the best dried 
com fodder. 

The largest growing variety of com that is reasonably sure 
to ripen before frost is the best one to grow for silage. 

CJom should be put in the silo after the grain is glazed, before 
there is much drying of the leaves or stalk. Clover should be cut 
when in bloom. 

The essential points in building a silo are: 

To have the walls tight enough to exclude air from the 
contents. 

To have the walls not only strong, but rigid. 

To have sufficient depth — thirty feet or more, if possible. 

'Publinbed aUo iift BiiUctin No. 102. 

41 
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There should be not more than about five square feet of feeding 
surface in the silo for each cow. 

The larger the silo the cheaper the sto(rage for each ton of 
silage. The larger the herd the more cheaply can silage be snp- 
plied to ecu^b animal. 

> Introduction. 

The importance of the silo, especially for the dairyman, is be- 
coming every year more generally appreciated. The many in- 
quiries received at this Station indicate a growing interest in this 
method of preserving fodder. In response to mcmy of these in- 
quiries, especially those called out by the publication of Bulletin 
No. 97, the following observations on silage and silos are 
published. ; 

A number of fodders can be successfully preserved in the silo. 
but Indian com has been so generally the crop depended upon 
that when silage is mentioned without qualification com silage is 
conmionly understood. Maize, our greatest arable crop, when at 
its highest value for feeding seems especially suited for preserva- 
tion in this manner. The decided palatability of the fresh fodder 
is not diminished and as large a proportion of the digestible 
matter is preserved as by other methods. To fail to take advan- 
tage of the great possibilities of this magnificent crop,- scarcely 
equalled by any other, for furnishing succulent food in winter 
and during time of dry pasture in summer, would appear at 
least very unprofitable conservatism. 

At its best stage for feeding, when just mature, it is available 
as fresh fodder for only a few weeks in the fall. In storing and 
keeping the crop in any manner it is subject to some loss. The 
average determined loss of dry matter in the crop, when cut and 
shocked in the field until dry and stored in the bara, has been 
about equal to the average loss reported from the silo. The dry 
fodders, however, from which losses were estimated were, it 
appears, handled with more care and generally under much more 
favorable conditions of weather and shelter than those under 
which the corn crop can generally be handled, while tlie silos in 
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which lomes were efitimated were not all of them suited to pro- 
duce the best poaeible results. It is probable that experience will 
enable us to considerably reduce the amount of loss in the silo, 
but it is not so likely that the necessary loss in keeping the dried 
fodder can be materially diminished. The cost of good bam 
shelter for hay or dried fodder containing an amount of nutriment 
equal to the silage is as great as that of the silo. The same 
amount of dry matter in food can be stored in the form of silage 
that would occupy about three times the space in the form of 
dried fodder. 

When fed in quite large quantities corn silage is usually eaten 
without waste, but when feeding the dried fodder tliere is as a 
rule considerable refused by the cattle, especially if the fodder is 
not finely cut or shredded. For feeding in sunmier to cows that 
have some pasturage, the dry fodder will not do, for not enough 
will be eaten to sustain the milk flow; while silage is readily eaten 
and in time of dry pastures during the latter part of summer will 
help greatly to keep up the flow of milk. 

The loss of protein in com kept in the form of silage is propor- 
tionally somewhat greater than that in the dry fodder. Even 
without this loss, and also when feeding the fresh plant, com 
requires an accompaniment in the ration for milch cows of some 
more nitrogenous food. Usually such highly nitrogenous grain 
foods OS linseed meal, cottonseed meal and the gluten meals are 
fed to good purpose with com silage. The possibility of feeding 
liberal quantities of these products when their market prices are 
lower than their fertilizing values may be considerable advan- 
tage on farms where commercial fertilizers are regularly pur- 
chased. Wherever it is desirable for any reason to feed but 
little grain it is well to have clover hay for winter feeding and 
clover or some mixed pea silage with that of corn for summer 
feeding. When seyeral silos are used, or a large partitioned silo, 
the different kinds of silage stored separately can be fed together. 

Clover makes silage of excellent quality and has been used for 
this purpose in many silos through the country. Several mixed 
crops have been tried at various times but not extensively. A 
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favorable result from the trial of silage made from equal parts of 
green com fodder and green soja bean fodder was reported from 
the MassachuRotts Experiment Station, sumuiarized as follows : 
" Corn and soja bean silage hae proved itself fully equal if not 
superior to hay in producing a yield of milk, without affecting 
the quality, ana ai me same iniie aeiieuising the absolute cost.'' 
At the Vermont Experiment Station the results of a short feed- 
ing trial were thought to i)romise as gcKHl returns ironi oat-and- 
vetch and oat-and-pea silage as from com silage. 

SiLAGB AND BoOTS. 

The advantage of having some of the food fw milch cowb 
during the winter in a succulent form is very generally ai)pre- 
ciated, and the results derived from the addition of roots to the 
ration have often been out of proportion to the actual amount 
of food constituents supplied by them. For feeding cows for a 
while before calving, root® are better than silage, and silage 
could not economical iy Hupplant roots where too few animals 
are kept to warrant the expense of building a silo, or to empty 
a silo fast enough to prevent the loss from decay at the surface. 
Where many cows are kept, however, com silage is a much 
cheaper food for milk production than roots. Some of the remilts 
obtained at this Station from rations containing roots compared 
with those from rations containing silage have been noticed in 
Bulletin No. 97. ; 

At the Ohio Experiment Station the same amount of dry 
matter of the food was found to produce on the average about 
six per cent, more milk from com silage than beets. At the 
average yield, the cost of dry matter in beets was more than 
double that of the com. 

In a ftH?ding trial at the Pennsylvania Experiment Station 
more butter was produced when cows were fed silage than when 
fed beets. The cost of growing an acre of be^s was foutid to be 
about twice as much as an acre of corn, and about twice as much 
dry matter was obtained from an acre of corn as from the same 
area of mangels or sugar U^ets. 
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In some feeding experiments with lambs at the Michigan Ex- 
periment Station, rations containing silage were found more 
profitable than others containing beets. 

LOSSBS IN THE SlLO. , 

Even with an unusually large loss from keeping corn in the 
silo the silage would be a cheaper food than roots. The loss 
however, in the silo is not greater than with the dried fodder. 
The average loss in many instances where observations were 
TTinde wfiK. for dry fodder and silage, about 20 per cent, of the dry 
matter in the fresh crop. The loss in the silo, aside from that by 
decay at the surface and exposed comers, was found on the 
average of several determinations made at this Station to be 
about 12.6 per cent. There was a loss of about 18.5 per cent, of 
the albuminoids and 26.6 per cent, of the sugar and starch. 

At the Wisconsin Experiment Station under favorable con- 
ditions a loss of dry matter of the crop of not much more than 
8 per cent, was found, including all loss. It was estimated that 
the necessary loss could be made much smaller. 

Ensilage and Field Curing. 

Experiments made at the Pennsylvania Station on the in- 
fluence of ensiling and field curing on the digestibility of forage 
corn led to the following conclusion: " When^the processes are 
successfully conducted and the losses small, ensilage and field 
curing both decrease the digestibility of the fresh material some- 
what, and to about the same extent." 

While it has been estimated by some who have investigated 
the subject that dried fodder and silage when properly prepared 
have very nearly equal value for milk and butter production, a 
majority of feeding trials have shown advantages in favor of 
corn silage, and it is generally concluded that the silo furnishes 
the most economical means of feeding the corn crop entire. 

In some feeding trials with steers at the Utah Station the ani- 
mals having dry fodder gained in weight while those having sil- 
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age lost in weight. The conclusion was that for soch a olimate 
where easy curing of fodder could be expected the silo was unde- 
sirable. 

The results of a number of experiments with silage at the E^an- 
sas Station were summarized as follows: '^ If we estimate that 
77.2 per cent, of the amount put in can be taken out sound and 
available for feeding, or about 1,544 lbs. for every ton put in the 
silo, we find that, at the average feed of 32 pounds per day, one 
ton will last one animal 48.2 days, or 100 tons will last a herd of 
25 head 192 days; and in a reasonably favorable season, with 
good soil and good culture, this 100 tons may be grown on about 
10 acres. What other method of handling com fodder will main- 
tain an average farm herd during the long winter season from 
grass until grass comes again, on so small an area ? '^ 

Matukity and Variety. 



Com when just mature, at the time it would be cut for husk- 
ing, when the grain is glazed and just before much drying of the 
leaves occurs, is at its best for ensiling. In a deep silo com can 
be put in when glazed and nearly ripe, when the best quality of 
silage can be made; but in shallow silos the more mature com 
will not pack sufficiently to exclude air and greener and heavier 
corn has to be used, making poorer silage. 

A variety of com that is reasonably sure to mature before frost 
is best to grow for silage even with the expectation of a lighter 
acreage yield than could be obtained from some of the large, 
late maturing varieties. 

The result of some investigations made at the Pennsylvania 
Experiment Station was that ^'As the com crop approaches 
maturity there is a very rapid increase in the yield of dry matter 
per acre, while the digestibility of this dry matter appears to 
increase slightly, rather than to decrease as in the case of other 
crops. The yield of total digestible food by the fully mature 
crop was from two to three times as great as that by the same 
variety in the silking stage, and 36 per cent, greater than at the 
time the ears were glazing.'' 
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At the Minnesota Station in a trial of varieties of corn for sil- 
age is was found that " A hondred pounds of dry matter in either 
dent, sweet or southern ensilage com proved very nearly of equal 
value for producing milk and butter in these trials, though the 
advantage in all cases was slightly in favor of the silage from the 
dent com. 

In experiments made at the Maine Station it was found that 
the smaller varieties of native com which ripened in Maine were 
more digestible than southern field corn; 65 per cent, ot the dry 
matter in thesouthern corn being digestibleand 73 per cent. of the 
dry matter in the Maine field corn. '^ Pound for pound the Maine 
field com silage was worth more than southern com silage." Ex- 
periments at that station for five years showed that the average 
yield per acre of southern corn was 17 tons and of Maine field 
com something over 11 tons. The average dry matter per 100 
lbs. was nearly one-third more in the Maine field corn. The re- 
sults of comparison were summarized by Prof. Jordan in part as 
follows: "The yield of digestible dry matter has averaged 175 
lbs. more with the southern com. To offset this it has been 
necessary to handle annually five and three-fourths tons more in 
weight." 

SiLAGD FOB DiFFBBBNT StOOK. 

While silage has been used almost entirely for cows it can be 
fed with good results to some other animals, but it should not be 
expected that any should subsist wholly upooi silage. For feed- 
ing steers com silage has been successfully used in many trials, 
and rations containing silage have quite often given more profit 
than other rations fed in comparison. While com silage was 
found at the Kadisas Experiment Station most satisfactory for 
cattle generally, it was considered an unsuitable food for breed- 
ing bulls. 

Many reports favor the use of silage for sheep, and a number of 
feeding experiments indicate its profitable use. It is recom- 
mended by several experienced men, with the caution to feed but 
little of that containing much grain to breeding ewes. 

Silage has been fed to horses without trouble; but it should 
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not be fed in large quantities, especially in cold weather, and 
silage containing much acid should not be fed at all. Borne ex- 
perienced feeders have successfully used it for horses and mules; 
others, after unsatisfactory experience, have considered it an un- 
safe food. 

Silage is a desirable and well received addition to poultry 
rations in winter. Compared to the atiiount consumed by other 
stock it is a trifling total that would be eaten by an ordinary 
flock dutring the season. 

Silage is eaten in moderation by pigs. In feeding trials made 
at this Station, corn silage could not be fed to pigs piH>fitably in 
quantities large enough to warrant our calling silage a suitable 
food for them. Only very insignificant amountij of milage could 
be fed with prc^t. 

SiLAGB AND MiLK. 

In winter, for milch cows it has generally been customary with 
us to feed once a day some dry fodder, preferably clover hay, and 
silage twice with grain. A number of rations that have been fed, 
containing silage, were mentioned in full in Bulletin No. 97. 
Feeding of com silage did not produce any inferior quality of 
milk so far as chemical compoeition would indicate and no objec- 
tionable flavor was noticed. If radical changes in the ration were 
made gradually and not suddenly and no spoiled or moldy silage 
allowed to reach the cow, it is probable there would be little com- 
plaint of any unpleasant flavor from silage. Of course, milk 
should not be exposed long in a stable filled with odors of silage 
or any others objectionable. At the Kansas Experiment Station 
the occasional taint noticed in the milk when silage was fed w.as 
entirely avoided by feeding the silage immediately after milking 
instead of before. 

Sii/O Construction. 

In building a silo the e^ssential idea is to have a structure that 
will e£fectually exclude air from the mass of fermenting fodder. 
The first fermentation will not then be followed by souring and 
decay. 
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Tlie earlif^r si]o« were inostlj pits in the ground, often too 
shallow for good results, afterward earned up above ground with 
stone or brick. They wc^re inconvenient of use and the more 
effi?ctive ones were costly. Pirst-cla»s siloe can be made of stone 
or brick if the inner walls are made smooth and vertical and well 
plaster^ with the best cement. Cemented or plastered walls will 
need a thin coating of cement each year to pi'event action of the 
acid and absorption of so much moisture that the walls will 
crumble from effect of frost. 

The less costly wooden silos are now most generally used. If 
built inside the barn a " square " silo or other rectangular one, 
often with partitions, is the common form, and if built outside the 
barn the round or cylindrical foon of silo is preferably adopted. 

RBCTANOrLAR SiLOS. 

A "square silo" built in the cornc^r of the cattle barn at this 
Station eight years ago, 14 ft. x 15 ft. inside and 30 ft. deep, was 
constructed like many othere in use at that time. The only 
change of any consequence made since has been that of boarding 
across the corners where air leaked in and most of the si)oiled 
silage was found. This has been an improvement. The bottom 
of the silo is two and one-half feet lower than the basement floor. 
A stone wall extends around the bottom of the silo from below 
the frost line two and one-half feet high on the inner sides and 
eleven and one-half feet high on the exterior sides, these latter 
being formed by the main wall of the barn. Underneath the silo 
are six inches of stone from which a tile drain runs. On the 
stones a three-inch layer made of two parts cement and three 
parts gravel forms the floor. The stone sides are smoothly plas- 
tered up to the wooden wall. The upright timbers are 28 feet 
long by 5 by 10 inches, set three feet and eight inches apart with 
2 X 10-ineh studs set between. The bottom ends of the timbers 
are backed by nine inches of stone and cement of the basement 
floor. These uprights are also held by the second floor at the 
top and the main floor in the middle. Above the main wall on 
the two outer sides 2 x 10-inch studs only are used. The inside is 



Digitized by 



Google 



o50 Report of the First Assistant op the 

boarded horizontally with matched hemlock, and again with 
matched pine, tarred building paper being between the two cov- 
erings of boards. The outside is covered with good quality of 
hemlock flooring. In the basement there is a door near the cor- 
ner of the silo through which the silage is taken when low 
enough. A trap is over this in the main floor of the bam and 
two doors in the silo above in line make convenient tiie r^noval 
of silage and the filling in the fall. In this silo about 120 tons 
can be put and a first-class product obtained. The walls are not 
quite flirm enough, however, and the springing caused by the 
pressure when filling is enough to admit some air as the mass of 
silage settles and causes considerable loss from decay that would 
pot occur if the wbIIb were more rigid. 

The accompanying illustration. Pig. 1, shows the common 
method of boarding up a rectangular wooden silo, a sheatiiing of 
paper going between the two courses of boards. The partitions 
at the comers can be put across after the first course of boards in- 
stead of after the vertical second lining is in place, as shown in 
the illustration. 

There are other styles of rectangular silos having rigid frame- 
work of strong horizontal girders, sometimes formed of three 
2 X 10-inch planks spiked together. These have certain advan- 
tages. With any form of construction, however, especial atten- 
tion should be given to securing a strong and inflexible frame- 
work. This should be stronger below the middle of the silo 
where the greatest pressure is found. The sills should be fastened 
to the foundation walls by heavy bolts imbedded firmly in the 
walls. The joints of the frame can be strengthened and hori- 
zontal girders held firmly together at tlie comers by short cross 
braces which will serve as backing to the boarding across the 
comers. 

Location. 

The silo should stand where the ground is dry and well undw- 
drained, naturally or artificially, and protected from all exposure 
to water from the outside. In a favorable location the silo can 
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with advantage run several feet below the smface of the ground. 
Thifi is especially desirable as increasing the depth of indoor silos 
where the height of the walte above ground is restricted. 

The Bound Silo. 

The round or cylindrical wooden silo is now in quite general 
estimation. While about the least expensive in construction it is 
not surpassed in efficiency. This form of silo is recommended in 
preference to others by Prof. King, of Wisconsin, who has given 
especial attention to the subject for several years and studied the 
results obtained with many silos. Most of the following recom- 
mendations in regard to the construction of round silos are taken 
from the publications of the Wisconsin Experiment Station, and 
the illustrations are reproduced from similar ones in reports of 
that station. 

Foundation and Floor. 

The foundation wall should extend below the reach of frost and 
be about 18 inches thick. The top of the wall sihould be beveled 
on the inside. The wall should be thoroughly plastered with a 
mixture of two parts of good cement and three of sand, plaster- 
ing carefully about the sill and bottom of lining so as to exclude 
all air. The bottom of the silo should be grouted and cemented 
to exclude rats, whic'h, by burrowing under, admit air and cause 
considerable loss. Otherwise a good dry clay floor might suffice. 
At the Kansas Experiment Station two silo floors consisted sim- 
ply of tamped clay and a third had a cement floor. The clay 
floors were thought to answer every purpose. 

Frambwork and Walls. 

The sill is made from pieces of 2 x 4-inch scantling. The pieces 
are cut into about two feet length on the slant of two radii of 
the circle of the silo, are toe-nailed together on the wall, bedded 
in mortar and leveled. By some it is recommended to lay a dou- 
ble course of 2 x 4 scantling for the sill, breaking joints with the 
pieces. The pieces for the plate, also of 2 x 4, are spiked on the 
tops of the studding. It is unnecessary to cut the pieces to a 
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circle. Studding long enough is made by lapping. The stud- 
ding need not be larger than 2x4 inches, except for silos of very 
large diameter. The studs are set a little nearer than 12 inches 
from center to center, and are toe-nailed to the sill. Every alter- 
nate stud is set first and stayed by a board to a temporary poet in 
the center of silo. These studs are made plumb and stayed by a 
few strips of the outside sheeting tacked to each. The interme- 
diate studs are then set in and nailed to the stripe. The outside 
sheeting and siding are started at the bottom and carried up 
together. The lining is then put on. The lining of the round 
silo is made of fencing lumber split in two, making a little lees 
than half-inch lumber. The fencing should first be sized to be of 
unvarying width. Three layers are put on the inside with good 
quality tar paper between, as shown in Pig. 2. For the last layer 
10 d. nails are used and 8 ds. for the first two. The sheeting 
outside is of the same lumber except for very large silos. Tlie 
ordinary siding for small silos is rabbeted on the thick edge. The 
doors ai*e usually cut in after the lining is on, except one at the 
bottom. These are about two feet wide by three or four feet 
high. The studs at each side of where the door openings are to 
come are made double. Different kinds of doors, boarded both 
sides of cleats made of scantling, are recommended to swing on 
hinges. It would perhajm be better to have an outer door to 
swing on hinges, and have a double set of short one-inch boards 
cut to fit, in length equal to the width of the opening, held in 
place by cleats nailed on the studs. The inner surface of the 
boards may be flush with the inner lining of the silo and a layer 
of tarred paper should be between the boards. Where the filling 
is done through the one door at the top of the silo it is made 
about 3 feet wide and high enough to readily admit a man at the 
side of the carrier. The location of such a door is shown in 
Figure 4. 

Roof. 

The roof can be* made in any convenient style but is usually 
conical or two-sided, as shown in the illustration. A conical roof 
on one of the smaller sized silos can be made without rafters, a 
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circular frame about 6 feet in diameter being sawed out of pieces 
of 2 X 8-inch plank and the roof boards nailed to this and to the 
plate. A cupola of some sort is considered essential to good 
ventilation. 

Freezing and Ventilation. 

As a protect ion against freezing the outer covering of the silo 
is necessary. In exposed locations this covering should bo 
thick, for frozen silage cannot be safely fed in any large amount. 
Silage of the better quality made from the drier and riper corn 
seems less liable to freeze than that of poorer quality made from 
nioi'e immature corn. For securing ventilation behind the inner 
lining, to prev(*nt its rapid decay, holes are bored through the 
outer siding between the studs, just above the sill, as shown in 
Figure 3. These holes are covered with coarse wire cloth to keep 
out rats and mice. The inner lining is not carried quite to the 
plate, the opening at the top being also covered with the wire 
cloth or screen to keep silage from falling in. 

An eflBcient round silo could probably be constructed of staves 
— one, at least, successful silo of this style has been reported — 
but first-class sound lumber, not less than two inches thick, 
would have to be used, and there would be difficulty in having 
suitable openings. Emptying all from the top w'ould be decid- 
edly inconvenient. . 

Cost of Silos. 

The cost of the silo would be affected by many varying local 
conditions, and prices for labor and material. The estimates for 
rectangular silos can be readily made by different builders. 
Square silos, built in the barn, without roofs, holding 100 tons, 
have been estimated to cost less than $160. Some other esti- 
mates have placed the cost considerably higher. A round silo, 
about 20 feet in diameter and 30 feet deep, holding about 180 
tons, will probably cost in this state from $300 to |350. King 
estimated the cost of a rectangular silo, holding 200 tons, at 
about $425, and of a round silo, holding the same amount, at 
about $247. A stone one of this capci ty costs about $500. 
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The average loss of silage that has been heretofore reported is 
so much greater than is necessary, under favorable conditions in 
well-constructed siloe, that it is poor economy to build any other 
than a first-class silo. 

Prssidbvation of the Silo. 

The deterioration of most silo linings was formerly very rapid 
from decay or crumbling, but recently it ha» been less noticeable 
since the silos have been better made and filled with riper ma- 
terial. Yearly plastering or covering cement linings with a light 
coat of cement whitewash prevents largely the injurious action of 
the silage juices. Metal linings have not been found imtisfactory. 
The cheaper metals corrode rapidly, and paint has not seemed to 
adhere well. Ventilation of the double walle of the wooden silo 
and an occasional coating of preservative on the inner surface re- 
tards decay. Coal tar or gas tar is highly recommended by some 
authorities. This is thoroughly applied, while hot, to the inner 
surface. 

Each year for several years past the inner surface of the 
wooden lining of the silo at this Station has been painted with a 
mixture of two parts, by weight, of paraffin, two parts roein, and 
one part boiled linseed oil. These substances are melted to- 
gether and the mixture applied, while hot, with a brush. The 
proportions of these constituents have been varied somewhat 
without apparent change in the result. This mixture is inflam- 
mable and should be carefully handled about the fire. The 
wooden lining, thus treated, after several years' service has a 
hard surface and there is no decay noticeable. A wood surface 
not treated would hardly have endured for this time without 
some decay. 

Filling the Silo. 
When the fodder has reached propen maturity it is put into 
the silo directly from the field, simply being evenly distributed 
over the interior and well trodden about the corners and sides. 
It is possible to preserve most fodders, including even corn, by 
ensiling whole as the plant oomes from the field, provided the silo 



Digitized by 



Google 



Nbw York Agbioui>tural Expbbimbnt Station. 655 

IB deep enough, but it is not a satisfactory way. It has been 
customary at this station to cut the corn for silage into three- 
fourths-inch pieces — the ears cut along with the stalks. 

Com is best for silage in the stage of maturity when it would 
generally be cut and shocked in the field. In a shallow silo 
greener com must be used, for the drier corn will not pack 
closely enough to keep. If filled rapidly enough to insure against 
decay at the exposed surface, there is no need of haste in filling. 
When the silo is full the top can be covered with grass or any 
finely cut cheap material that may be available. If not moist 
or juicy the top few inches of material can be moistened thor- 
oughly by pouring water over it. The few inches at the iop 
should be wet and compact to prevent the surface decay extend- 
ing too deeply. When nothing more convenient than corn is 
available for covering, the ears can be picked from several loads 
before running throng the cutter enough for the top few inches 
of material. When silage is fed the year around or feeding be- 
gins immediately after filling, the loss from decay at the surface 
is avoided and no especial effort is necessary to preserve the sur- 
face. 

Harvesting. 

It is customary to cut the corn in the field by hand, and this 
has been the practice at this Station. A form of cutter devised 
for attachment to a low wagon to be drawn by horses was found 
unsatisfactory. A machine used at the Kansas Experiment Sta- 
tion with better satisfaction than any other of those t^ed is of 
a simple pattern similar to a cutter recommended by others. It 
consists of a V shaped sled frame drawn by one horse. There 
are two knives, one on each wing, set to cut two rows at a time. 
The wings are hinged to fold up toward the center when not in 
use. The frame is mounted on four low, broad, iron wheels. 
Two men stand on the cutter and gather the com in bundles as 
out. 
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For convenience in handling the heavy material, a low wagon 
having wheels with broad felloes and tires 5 or 6 inches wide 
and having a nearly level tight rack of boards is best. By the 
Wisconsin Station is recommended a wagon on high wheels hav- 
ing a level rack, narrow at the front and somewhat longer than 
usual hung under the axles, enabling a man to load readily from 
the ground. The fodder cutter is set so that the carrier delivers 
the material near the center of the silo. 

Clover is often put into the silo whole but it is better to run 
it through the cutter. It is not so easy to pack clover closely as 
it is the heavier corn and in a shallow silo it often fails to keep 
well. During the process of filling it should be well trodden 
down at the edges and corners. Clover should be cut for silage 
when in bloom and if at the right stage of maturity, should not 
be ensiled when very wet with dew or rain. On the other band 
the clover should not be too dry for there is much heat from 
fermentation. Sometimes clover is moistened two or three 
times in the silo during the process of filling. About two days 
after the silo is full the surface should be well trodden and sat- 
urated with water and again after several days.. The matted 
moist layer at the surface will better exclude air and protect the 
silage from decay. 

Silage from sorghum is made the same as that from corn but 
it is more acid, and inferior to corn silage. 

In emptying the silo it is imjiortant to begin at the top and 
remove from the entire exfiosed surface daily, otherwise there 
will be great and unnecessary loss from rapid molding and sour- 
ing. It is advisable to have the capacity of the silo suited to the 
size of the herd so that an average of about two inches or more 
in depth of silage will be fed daily. Tlie depth of silage removed 
daily will be greater than this near the top of the silo and less 
near the bottom. About five square feet of feeding suirface per 
cow is a fair estim«ate. For a herd of 30 cows a cylindrical silo 
of about 14 feet inside diameter would be satisfactory. A herd 
of 50 covr» would take the silage from one 18 feet in diameter. 
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The weight pt5r cubic foot of com silage at the bottom of a silo 
30 feet deep is about 60 pounds, towards the top it is about 30 
pounds. The average weight per cubic foot of silage in a deep 
silo can be taken as something over 40 pounds. 

Silage is not a food suited to all conditionfi and all times and 
should not be fed to the exclusion of other foods essential to a 
good ration, but there is no longer question as to its eflBciency 
and the economy of its use, 
42 
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III. FEEDING TRIALS WITH CROSSBRED SWINE. 

At all times during the year enough growing pigs, or older 
animals for breeding, have been kept to coDsnme the skim milk 
from the dairy. Five lots of croes-bred pigs have been grown 
together in a feeding trial. This trial was continued from birth 
of the pigs until time of marketing, when about seven months 
old. The several lots were treated alike and had rations similar 
to those fed in some feeding trials of preceding years when pigs 
of other breeds and crosses were used. Those u«ed this year 
were mostly of the Tam worth cross. The sow was fed with each 
lot until the pigs were eight weeks old. 

For the first four weeks, wheat bran was fed with the skim 
milk which latter always constituted a part of the ration. A 
mixture of equal parts by weight of wheat bran and wheat mid- 
dlings was fed for the second period. Other grain mixtures, 
containing corn meal in increasing proportions, followed. The 
mixture numbered 2, in the accompanying tables, contained equal 
parts of corn meal, wheat bran and wheat middlings. Mixture 
No. 3 contained four parts com meal and one pert each of wheat 
bran and wheat middlings. Mixture No. 4 contained ten parts 
corn meal and one part each of bran and middlings. Mixture 
No. 5 contained twenty parts of com meal, two parts of bran and 
one part of middlings. A small quantity of charcoal was f^ 
once a week. The food was weighed for each feeding and the 
pigs were weighed once a week. The average results of feeding 
are shown in the accompanying tables, arranged in periods of 
four weeks according to the diflPerent rations. 

In estimating the cost of food, wheat bran rated at |18 per 
ton; corn meal and wheat middlings at |20 per ton, and skim 
milk at 25 cents per 100 pounds. These prices, much higher than 
those of the market during the past season, were assumed to 
allow more direct comparison of the results with those of former 
feeding trials givw in preceding reports. 
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The cost of all food eaten during the twenty-eight week« made 
the cost of all gain in weight during that period by pigs of the 
Tamworth- Yorkshire cross 3.8 cents per pound. For the Tam- 
worth-Duroc cross the cost was 3.83 cents; for the Yorkshire 
Tamworth 3.25 cents; for the Tamworth-Poland China 3.44 cents, 
and for the Ohio Improved Chester-Poland China 3.61 cents. 

Estimating the cost of food at more recent wholesale prices: 
Wheat bran, at |10.60; wheat middlings, at |12.40, and com 
meal at f 12 per ton, and skim milk at 20 cents per 100 pounds, 
would more nearly show the actual cost of the gain made. This 
would give 2.54 cents as the cost per pound for the Tamworth- 
Yorkshire, 2.68 cents for the Tamworth-Duroc, 2.16 cents for the 
Yorkshire-Tamwocth, 2.28 cents for the Tamworth-Poland China, 
and 2.44 cents for the Ohio Improved Chester-Poland China pigs. 

The food cost of all gain made by the pigs after they were 
removed from the sow was 2.48 cents per pound for the Tam- 
worth-Yorkshire, 2.41 cents per pound for the Tamworth-Duroc, 
2.17 cents for tlie Yorkshire-Tamworth, 2.33 cents for the Tam- 
worth-Poland China, and 2.37 cents for Ohio Improved Chester- 
Poland China pigs. It will be seen from these figures that there 
was little difference in the efficiency with which each lot utilized 
the food, although the pigs of the York^ire-Tamworth cross 
made somewhat the better showing. 

Taking the cost of the growth made throughout the trial, 
different lots rank in profit in the following order: Yorkshire- 
Tamworth, Tamworth-Poland China, Ohio Improved Chester- 
Poland China, Tamworth-Yorkshire and Tamworth-Duroc. In 
rapidity of growth made by the different lots of pigs there were 
greater differences. At the same age the pigs of Tamworth- 
, Poland China cross were much the largest, averaging at the end 
of the feeding trial about 11 per cent, heavier than those of the 
Yorkshire-Tamworth cross, the lot neai-est them in size. They 
were over 36 pei* cent heavier than the pigs of Ohio Improved 
Chester-Poland China cross. Although both Poland China sows 
were mature and vigorous, the one used in the latter-named cross 
was of the smaller frame. The Tamworth-Poland China cross 
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has also in former years produced pigs of large size. In both 
the Tamworth- Yorkshire and the Yorkshire-Tamworth cross the 
pigs were white but inclined in type to that of the dam, nitHc 
noticeably in the latter cross. 

During the twenty-eight weeks of the feeding trial the total 
average gain made per pig was for the Ohio Improvc*d Chester- 
Poland China, 1D.3 pounds; for the Tamworth-Yoa*kshire, 207 
pounds; for the Tamwoith-Duroc, 213 pounds; for the Yorkshire- 
Tamworth, 236 pounds, and for the Tamworth-Poland China, 262 
pounds. 
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IV. FEEDING EXPERIMENTS WITH LAYING HENS.* 

During the Bummer chicks were batched and young fowls 
jjrown for use in a breeding experiment, which is being conducted 
with laying stock. 

The results obtained in a feeding experiment with laying hens 
have been published in a bulletin. The substance of this publi- 
cation, with addition of some data omitted from the condensed 
bulletin, which gave only the general result, follows: 

Summary. 

(1) Two pens of laying hens, one of a large and the other of a 
small breed, having a ration the grain of which was whole, ate 
during their second year somewhat more food at a little greater 
cost than two similar pens having a ration in which half the 
grain was ground and moistened. 

(2) Cochin hens, having the whole grain ration laid much better 
than those having the ground grain, although neither lot laid at 
a profitable rate during the second year. 

(3) Leghorn hens having a ration in which the grain was whole 
consumed on the average for two years over twenty per cent 
more food for the same egg production than did similar hens hav- 
ing half the grain in their ration ground and moistened. The 
hens having whole grain had on the average for two years 6.4 
pounds of water-free food for every pound of eggs produced. 
Thoso having ground grain had on the average for the two years 
5.3 pounds of water-free food for every pound of eggs produced. 

LXTEODUCTION. 

For most poultry as commonly kept, grain constitutes the 
larger part of the food. The manner of feeding variea with the 
individual and opinions differ considerably as to the form in 
which the grain should be fed for most profitable results. The 
most general practice of experienced poultrymen is that of feed- 



• Pnblithad in p*rt in BolUtin No. 106. 
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ing part of the grain whole and part ground and moistened. Bj 
feeding the ground grain they are able to use by-products cheaper 
and, if desired, more highly nitrogenous than whole grains and 
they can conveniently feed in a mixturecoarser vegetable foods and 
various animal foods. By feeding th^ whole grain scattered in 
straw or some substitute they are able to induce exercine among 
laying hens not easily assured by other means. So far as at 
present known this seems the best plan to follow. A few, how- 
ever, feed mostly ground grain and some, especially on the farm, 
feed only whole grain. 

With any whole grain that can ordinarily be obtained it is not * 
possible to feed a ration composed largely of grain, which shall 
have so narrow a nutritive ratio a« is by many considered 
essential for laying hens. In order to feed a very nar- 
row ration it becomes necessary to substitute some highly 
nitrogenous by-product for part of the whole grain or 
use an excessive amount of meat. The ec(momical neces- 
sity of a ration so much more nitrc^enous than can be had 
established although it is probable that a narrower ration than 
can be had from mostly whole grain is best. A ration as wide, 
and .possibly one as narrow, as may be found desirable can be 
made by using mostly ground grain and various by-products, and 
we can expect that the approximate composition of the most effi- 
cient ration may be ascertained. However, before experimenting 
with rations of various compostions it has seemed desirable to 
learn whether a ration mostly of whole grain, for the efficient 
utilizing of which the common hen is so admirably equipped by 
nature, may not under some circumstances prove more profitable 
than the ground mixtures. 

FEEDING DRY WHOLE GRAIN VS. PART MOISTENED 
GROUND GRAIN. 

Plan of thb Expbbimbnt. 

Among several feeding experiments made at this Station to 
supply information concerning the economy of feeding ground 
grain, and the relative amounts of ground and whole grain that 
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can be fed to best advantage was one with laying hens, the results 
of which are briefly summarized in this bulletin. In this feeding 
trial comparison was made of a ration in which all the grain was 
whole with another, similar in composition, but having about half 
the grain ground and moistened. Four lots of hens were used, 
two of White Leghorns and two of Buff Cochins. For conven- 
ience they are briefly referred to as pens 1, 2, 3 and 4. Pens 
1 and 2 were Leghorns and pens 3 and 4 Cochins. 

The two lots of Leghorns were alike, and the two lots of 
Cochins, so far as breeding, food and general circumstances of 
rearing to maturity were concerned. Each lot, however, had for 
the first year after approaching laying maturity been fed a ration 
similar to the one for the second year. The results mentioned 
in this bulletin are therefore those for the second of two consec- 
utive years on the same ration. About the same number of hens 
were kept at all times in contrasted pens, equal numbers of the 
few hens taken out for other uses being removed from each pen. 
During the first year no male bird was at any time in any of the 
pens nor for the first half of the second year. It became neces- 
sary during the second year, however, owing to lack of room, to 
keep male birds with the hens and in April a cock was added to 
each pen, at the same time that two hens were taken froin each 
Leghorn pen. On this account and also because fewer hens were 
kept the results for the second year cannot be so satisfactorily 
compared with those for the first year, although the contrasted 
pens were at all times comparable with each other. Any esti- 
mates are calculated from the average consumption per fowl and 
the average production per hen. The pens were all in one house, 
separated by partitions, each pen having floor space of 10 x 12 
feet. The small open yards attached to Nos. 1 and 2 included 
about 240 square feet each, and those for Nos. 3 and 4 about 160 
square feet each. These yards were deeply covered with coal 
ashes. No other yards were available, although somewhat larger 
ones than those used would be desirable. When it is wished to 
ac(o\int for all food it is not possible to allow extend<»d range 
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although for other considerations largcn* runs are best in summer. 
With more liberty better laying might be expected than that re- 
corded, but under the conditions of continuous confinement neces- 
sary the egg yields were not too low. 

i 
The Poods. 

Pens No. 1 and No. 3 were given for the morning feed each 
day a mixture of ground grain moistened. Of this mixed grain, 
which was moistened with hot water and fed warm during cold 
weather and moistened with water at ordinary temperature dur- 
ing hot weather, the hens had all they would readily eat. Later 
in the day some kind of whole grain was fed, scattered in clean 
straw. 

Pens 2 and 4 were fed whole grain of different kinds — with the 
single exception that corn was cracked. This was scattered in 
straw on tight wooden floors and none was left uneaten. 

All the hens were fed twice each week all the cut fresh bones 
they would eat. During three periods skim-milk was fed to each 
pen. Either green alfalfa, cabbage, corn silage or soaked chopped 
hay was fed at noon, the moistened hay being fed warm to pens 
1 and 3. Plenty of stone grit and oyster shells was kept always 
in each pen. As it was not possible to give the benefit of grass 
runs, all green food was fed cut in troughs. Although neces- 
sarily fed in this way to make accounting for all food possible, it 
was at some disadvantage, for, except at the risk of much waste, 
the green food could not be fed as liberally as desired at some 
times on account of rapid wilting and drying. 

The nutritive ratio of the ration for pens 1 and 3 was kept at 
about that of the ration for pens 2 and 4, although it did usually 
run somewhat narrower. The mixed grain fed to pens 1 and 3 
was made to correspond closely to the combination of whole grain 
which was fed at the same time to pens 2 and 4. With the 
exception of using wheat bran and middlings instead of ground 
wheat, the same grains were fed ground in the mixture that were 
fed whole in the contrasted ration. The grain mixture numbered 
3 in the following table and fed from November 14 to Decem- 
ber 12, consisted of three parts by weight of ground flaxse^^d 
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and one part each of wheat bran, wheat middlings, cOTn meal, 
ground oats, gi'ound barley and ground buckwheat. The grain 
mixture No. 4, fed from December 12 to July 24, contained 
two parts of wheat bran, two parts of corn meal and <me part 
each of wheat middlings, ground oats, ground barley and ground 
buckwheat. The mixtui^, No. 5, fed during the remainder of 
the year, consisted of three parts ground flaxseed, two parts 
wheat bran and one part each of wheat middlings, corn meal, 
ground oats, ground barley and ground buckwheat. 

The mixed ground grain constituted on the average for the 

year 48. 3 per cent, of the grain fed to the Leghorns in pen No. I 

and 47.4 per cent, of the grain fed to Cochins in pen No. 3. The 

accompanying table shows the average composition of each food. 

Composition of the Foods. 



Peroent 

or 

moittiir«, 



Vwrt 
otm 



F%r eent. 

of 
protefn. 



Peroent 

of erode 

libffe. 



Peroent. 
of Nfree 

extract. 



PW 
of 



Ormin mixture No. 3 
Grain mixture No. 4 
Grain mixturo No. 5 

Wheat 

Cracked com 

Gate 

Barley.... 

Buckwheat 

Flaxseed 

Cabbage 

Com suage 

Alfalfa, ffreen 

Alfalfa bay 

Bkimmilk 

Freeh bone 



11.8 
13.7 
10.9 
12.8 
13.2 
12.6 
13.4 
15 8 
7.9 
89.3 
76.6 
76 2 
16.0 
90.5 
34.2 



3.1 
3.5 
3.1 
1.7 
1.1 
3.4 
2.5 
2.3 
3.6 
1.2 

.9 
2.1 
9.8 

.7 
22.8 



13.8 

11.9 

15.0 

11. 1 

8.2 

13.8 

11.9 

9.2 

22.4 

2.5 

2.2 

4.3 

21.5 

3.2 

20.6 



5.6 
5.4 
5.3 
2.2 
1.4 
8.0 
3.5 

10.4 
4.9 
1.1 
4.9 
6.1 

19.2 



59.0 
62.4 
68.9 
70.2 
72.9 
56.6 
66.6 
60.3 
83.6 
5.5 
14.4 
10.1 
31.3 
5.1 
1.9 



6.7 
3.1 
6.8 
1.9 
3.2 
5.6 
2.0 
2.0 

28.6 

.4 

1.0 

1.3 

2.2 

.5 

20.5 



Cost of the Food. 
In determining the cost of food, wheat was rated at the average 
of 57.6 cents per bushel, corn at 50.1 cents, oats at 37.9 cents, 
barley at 61.4 cents, buckwheat at 56.1 cents, wheat bran at |16 
per ton, wheat middlings at |17, corn at f 19.20, ground oats at 
|24, ground barley at |25.60, ground buckwheat at |23.60, alfalfa 
hay at |9.60, alfalfa forage at |2, cabbage and corn silage at |3 
per ton. Skim-milk was rated at 24 cents per 100 pounds, cut bone 
at 80 cents, oyster shells at |1, and stone grit at |1 per 100 
pounds; flaxseed, ground or whole, two and one-half cents per 
pound. 
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The Results of the Experiment. 

The records of feeding and the resnlts derived are given in 
fall in the following tables. They are calculated to the average 
per fowl for each period of feeding. The valuations given to 
the foods were very mnch higher than the market prices holding 
at the present time. The older prices were used, however, to 
allow of convenient comparison of results with those of former 
feeding. At recent prices the food cost of egg production would 
be much lower than the data show. In determining the value of 
the eggs they were rated at the average wholesale market price 
for the period during which they were laid. Enough data are 
given to permit any recalculation desired. 

For the pen of Leghorns, No. 1, having the ground grain the 
amount of water-free substance in the food taken per day per 
fowl on the average for the whole year was 2.83 ounces. For 
pen No. 2, having whole grain, the average was 2.94 ounces — an 
excess in consumption of about 4 per cent. 

For pen No. 1 the cost of food per hen for the whole year was 
84.27 cents. The average number of eggs was 92.94, weighing 
194.15 ounces; 5.3 pounds of water-free food were consumed at 
a cost of 6.95 cents for every pound of eggs produced. The food 
^ost for every dozen eggs 10.88 cents. The market value of eggs 
laid per hen was 133.86 cents, exceeding the cost of food by 58.8 
per cent. 

For pen No. 2 the cost of food per hen for the whole year was 
85.56 cents. The average number of eggs was 77.03, weighing 
165.81 ounces; 6.47 pounds of water-free food were consumed at 
a cost of 8.44 cents for every pound of eggs produced. The food 
cost for every dozen eggs 13.33 cents. The market value of eggs 
laid per hen was 111.51 cents, exceeding the cost of food by 30.3 
per oent. 
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For the pen of Cochins, No. :3, having the ground grain, the 
amount of water-free substance in the food taken per day per 
fowl on the average for the whole year vias ^J.41 ounces. For 
pen No. 4 having whole grain the averag* was 3.50 ounces, an 
excess over the consumption of No. 3 of oiily about 2.6 per cent. 

For pen No. 3 the cost of food per lien for the whole year was 
102.22 cents. The average number of eggs was 47.51, weighing 
95.39 ounces; 13.01 pounds of water-free food were consumed at 
a cost 17.15 cents for every pound of eggs produced. The food 
cost for every dozen eggs 25.8 cents. The tnarket value of eggs 
laid per hen was 75 cents, being 26.6*per cent. k*8s than the cost 
of food. 

For pen No. 4 the cost of food per hen for the whole year was 
103.33 cents. The average number of eggs was 63.72, weighing 
126.85 ounces; 10.04 pounds of water-free food were consumed 
at a cost of 13 cents for every pound of eggs produced. The food 
cost for every dozen eggs 19.44 cents. The market value of eggs 
laid per hen was 110.76 cents, exceeding the (^ost of food by 7.3 
per cent. 

Although all the hens were fed liberally the average for the 
year shows that those having the ground grain were satisfied with 
less actual dry matter in the food. The cost of the ground grain 
ration was also somewhat less. These differences although no- 
ticeable were not so pronounced as similar ones observed during 
the first year. 

The Leghorns having the ground grain laid over 20 per cent, 
more eggs than those having only whole grain and showed nearly 
twice as great difference between the market valne of the eggs 
and the cost of food. The best egg production by i>en No. 2 dur- 
ing any period was that of one pound of eggs for every 3.52 
pound of water-free food consumed. This was exceeded by pen 
No. 1 during four periods. On the average for the y(»ar 22 per 
cent, more food was faken by pen No. 2 for the same egg produc- 
tion than by pen No. 1. 

With the pen of Cochins having the ground grain the laying 
was much poorer than with the contrasted pen although there 
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was pronounced decrease in laying with both pens over that of 
the first year. Pen No. 4 laid over one-third more eggs than did 
pen No. 3, and at a season of the year to make their market value 
nearly 48 per cent, greater. The consumption of food for the 
same egg production was with both pens of Cochins much 
greater than with the Leghorns, but with pen No. 4 was nearly 
23 per cent, greater than with pen No. 3. 

The results accompanying the contrasted rations fed during 
this trial showed in general the same differences that occurred 
during the first year, only that differences were more pronounced. 

Aside from the primary consideration of the effect of the con- 
trasted rations, it is of interest with the data at hand to note the 
differences between the first and second years' production from 
the same fowls. The Leghorns having the ground grain laid 
more eggs during the second year than during the first. Rating 
the eggs laid during the first year at the prices holding for cor- 
responding periods in the second, the eggs for the second year 
exceeded those of first in market value by about 6.5 per cent. 
The number was over 8 per cent greater. For pen No. 2 there was 
a falling off in value of egg production of about 12.7 per cent. 

There was a marked falling off in number of eggs for the second 
year with both pens of Cochins. The egg production being over 
20 per cent, lower for the second year. Taking both years to- 
gether, pen No. 3 was fed at a loss, the value of the product fall- 
ing considerably short of the cost of food. By considering the 
poultry value of the hen at the end of the trial there would be a 
total income exceeding somewhat the total expense for food and 
growing of pullet, but much less than could have been derived 
from the sale of the pullet at the market price in the beginning. 
The showing of pen No. 4, having the whole grain, was consid^- 
ably better than that of No. 3, possibly on account of the greater 
exercise induced by the necessity of searching for the grain in 
straw, a matter of decided importance with such an inactive bird 
as the Cochin. The value of the product exceeded the cost of 
food by over 25 per cent during the first year and by less than 
8 per cent during the second year. Taking into consideration 
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the cost of growing the pullet, the cost of food for the two years 
and the final poultry value of the hen, there was an excess in 
value by the total product over cost of about 34 per cent. But 
allowing a fair estimate for rent and labor, there would be less 
net income than could have been obtained by sale of the pullet at 
the start. The first year's results alone with this pen would make 
a better showing. , 

In considering the effect of different rations upon egg produc- 
tion the results from hens of one of the better laying breeds, aa 
in this case the Leghorn, are of the greater importance. While 
the pen of Leghorns having whole grain fell off in laying during 
the second year, as well as both pens of Cochins, the Leghorns 
having the ground grain laid better during the second year than 
during the first. Allowing for the cost of hatching and the food 
cost of growing the pullets for this feeding experiment, and con- 
sidering the market value of the hens at the end, there was for 
the two years with those having the whole grain an excess in the 
value of product over the coet of food of 48.6 per cent. With 
those having the ground grain there was an excess of 68.5 per 
cent. The actual difference over the total cost of food was about 
one-third greater with the hens having the ground grain ration. 

The primary object in this feeding experiment was to study 
the relative efficiency of the whole grain and of the partly-ground 
grain ration. Although the conditions were not entirely favor- 
able for the most economical results from laying hens, the food 
cost of production of eggs has been given as matter of additional 
ititerest 
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GIFTS TO THE STATION. 
Apple. 

AnguBt 1. J. E. Bheddan, Friendville, Tenn., bods of Sheddan. 

August 3. Eli Marshall, Bheatown, Tenn., buds of Deaderich. 

August 3. Stark Brothers, Louisiana, Mo., buds of Senator. 

August 17. William H. Smith, Leiper's Fork, Tenn., buds of 
Allison and Striped July. 

N. Hallock, Queens, N. Y., buds of Long Island Russet. 

August 21. H. M. MeCroskey, Olenloch, Tenn., buds of Mc 
Croskey. 

August 28. J. E. Lord, Pompanoosuc, Vt., buds of Hought^m 
Sweet. 

September 10. Professor Goff, Madison, Wis., buds of Hoadley. 

October 15 and November 14. J. D. Johnson, Miranda, Quebec, 
cions of Fameuse from tree with brilliantly colored fruit. 

November 23. A. F. Clark, Baymondville, N. Y., cions of Oel 
Austin. 

December 23. 8. D. Willard, Geneva, N. Y., cions of Cox Or- 
ange Pippin and Ohio Nonpareil. 

Blackbbrry. 

May 23. E. J. Vanbuskirk, Tyre, N. Y., white blackberry. 

November 14. J. M. Mersereau, Cayuga, N. Y., ten plants of 

Mersereau. 

Carnations. 

June 1. The Cottage Gaiduns, Queens, N. Y., twelve plants 

each of Bridesmaid, Alaska, William Scott, Storm King, Lizzie 

McGowan and Abundance, and six plants of Helen Keller. 

Cherry. 

August 3. Stark Brothers, Louisiana, Mo., buds of California 
Advance and Black Tartarian. 

September 19. Oregon Wholesale Nurseries, Salem, Oregon, 
buds of Lambert, Bing and Deacon. 

November 25. The Lovett Co., Little Silver, N. J., two trees 
each of Centennial and Plymouth on Mazzard. 
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OURBANT. 

October 19. Prof. L. H. Bailey, Ithaca, N. Y., Ribes alpinum 
and Ribes sanguineum, 

October 23. Missouri Botanical Garden, 8t. Louis, Mo., Ribes 
prostratum and Ribes dicantha. 

October 27. Prof. G. C. Butz, State College, Pa., twelve rooted 
plants of Ribes floridum. 

October 28. Prof. H. L. Bolley, Fargo, N. Dak., twelve rooted 
plants of Ribes rubrum (or floridum). 

November 9. Prof. James Fletcher, Ottawa, Canada, four Ribes 
bracteosum and three Ribes sanguineiim, 

November 28. H. S. Anderson, Union Spring, N. Y., five Puritj 
(Johnson's No. 21 White) and three Empire (Johnson's No. 16 
Bed). 

December 22. Prof. J. Craig, Ottawa, Canada, cuttings of black 
currants as follows: Clipper, Monarch, Dominion, Success, Star, 
Beauty; also two not named. 

GOOSSBKRBY. 

October 23. Missouri Botanical Garden, St. Louis, Mo., Ribes 
gracHe, Ribes oxyaoanthoides and Ribes rotundifolium. 

October 27. Prof. G. C. Butz, State College, Pa., twelve rooted 
plants of Ribes rotundifolium. 

October 29. Prof. C. V. Piper, Pullman, Wash., cuttings of 
Ribes palousense Piper and Ribes niveum. 

November 1. Prof. A. S. Hitchcock, Manhattan, Kans., cuttings 
of Ribes gracile. 

November 9. Prof. James Fletcher, Ottawa, Canada, two Ribes 
Idcustre var. from British Columbia, four Ribes Lobbii and one 
Ribes divaricatum. 

November 27. Prof. C. V. Piper, Pullman, Wash., several plants 
of Ribes niveum Lindl. 

December 15. Prof. C. V. Piper, Pullman, Wash., cuttings of 
No. 1801 Ribes near divaricatum, Ribes irriguumf and No. Ribes 
palousense. 

James O. Nickerson, Hemlock, N. Y., Niekerson No. 1. 
44 
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Gbapb. 
November 11. E. A. Kiebl, Alton, 111., two Riehl No. 10, black 
Beedling of Niagara and two Riehl No. 11, red seedling of Niagara. 

Miscellaneous. 

Northwestern Seed Co., Dundas, Minn., one packet each of 
Ageratum Mexicanum, Frost King field com, New Victoria spin- 
ach, Sweet Mignonette and Denver Market lettuce. 

May 14. A. Blano^ Philadelphia, Pa., four plants of Logan berry. 

May 29. P. Richards, Freepoit, N. Y., one set transplanting 
implements. ^ 

June 18. Percy Little, Northumberland, Pa., one slat barrel. 

November 11. Pirof. L. H. Bailey, Ithaca, N. Y., the following 
named begonias: Abundance, Argentea Guttata, Bertha de 
Chateau Rochere, Oredneri, Glauca, Scandens, Hoageana^ Gil- 
sonii, Incarnata, Ingranii, Metallica, Rex in variety, ScharfQaaa, 
Schmidtii, Sub nigricans, Thurstoni, Undulata and Wetsteini. 

December 11. J. L. Childs, Floral Park, N. Y., two tips of hy- 
brid berry. A rubus. ^ 

NlBJOTARINE). 

August 24. Division of Pomology, Washington, D. C, bud» of 
Kentucky. 

Pbach. 

August 26. H. Wiard, Syracuse, N. Y., buds of Wiard. 

September 19. W. H. Clark, Greece, N. Y., Todd. 

November 20. R. G. Chase Co., Geneva, N. Y., two Pride of 
Idaho ajid one Early Free (Chase). 

November 27. A. Pullen, Milford, Del., two trees each of 
Bishop Early, Early Rivers, Beers Smock, Old Mixon Free and 
Wager, and one tree each of Amsden, Crawford Late, ChampioQ, 
Stevens Rareripe and Elberta. 

November 27. T. V. Munson, Denison, Tex., buds of Jennie 
Worthen and Columbia. 

Peak. 

August — . S. B. Heiges, U. S. Pomologist, Washington, D. C, 
buds of Summer Beauty. 

September 19. Oregon Wholesale Nurseries, Salem, Oregon, 
buds of Late Bartlett. 
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December 21. Division of Pomology, Washington, D. C, Sum- 
mer Beauty. 

Peas. 

May 6. T. H. Horsford, Chairlotte, Vt., one packet Electric. 
May 11. J. J. H. Gregory & Son, Marblehead, Mass., one packet 
Hancock. 

Plum. 

September 19. Oregon Wholesale Nurseries, Salem, Oregon, 
buds of Golden Prune, Tennant Prune, Pacific Prune and D'Agen 
Prune. 

September 3. Walling & Jarisch, Oswego, Oregon, buds of 
Champion Prune. 

December 12. S. D. Willard, Geneva, N. Y., cions of Baker. 

Potato. 
L. Atwater, Elba, N. Y., two seedling potatoes. 
R. D. Burr, Gloversville, N. Y., seedling potato. 
Bonnell, Waterloo, N. Y., tubers of seedling potato. 
Peter Henderson & Co., New York, N. Y., tubers of two seed- 
ling potatoes. 

Raspbbrrt. 

May 13. L. J. Farmer, Pulaski, N. Y., eleven plants Phoenix 
Red. 

November 11. John Craig, Ottawa, Canada, six plants each of 
Carleton and Percy. 

November 21. S. L. Quimby, Marlboro, N. Y., ten plants each of 
Coutant No. 1 and Goutant No. 2. 

Strawberries. 

May 4. Slaymaker & Son, Dover, Del., twenty-five plants each 
Slaymaker's Noe. 9, 12 and 25. 

May 6. , twelve plants Demay. 

May 8. A. A. Mitchell, Palmyra, N. Y., twenty-five plants of 
Ganargua. A cross of Wilson and Sharpless. 

May 13. L. J. Parmer, Pulaski, N. Y., two dozen plants Atlantic. 

May 27. William E. Doxie, Wappinger's Palls, N. Y., five plants 
Scofield Seedling. 

August 25. A. D. Leflfel, Springfield, Ohio, twenty plants Anlo. 

September 4. Ellwanger & Barry, Rochester, N. Y., fifty plants 
McEinley. 
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NEWSPAPERS AND PERIODICALS PRESENTED TO 
THE STATION. 

Acker & Gartenbau Zeilung, Milwaukee, Wia. 
Agricultural Epitoinist, Indianapolis, Ind. 
Agricultuiral South, Atlanta, Ga. 
Agricultural Students' (iazette, Cirencester, Eng. 
Albany Weekly Journal, Albany, N. Y. 
Allegan Gazette, Allegan, Mich. ^ 
American Agriculturist, New York, N. Y. 
American Cultivator, Boston, Maes. 
American Dairyman, New York, N. Y. 

American Grange Bulletin and Hcieutiflc Fairmer, Cincinnati, 
Ohio. 
American Stock Keeper, Boston, Mass. 
Baltimore Weekly Sun, Baltimore, Md. 
Canadian Entomologist, Fort Hope, Canada. 
Canadian Horticulturist, Toronto, Canada. 
Church at Home, Salt Lake City, Utah. 
Commercial Gazette, New Y'ork, N. Y, 
Country Gentleman, Albany, N. Y. 
Dairy World, London, Eng. 
DeRuyter Gleaner, DeRuyter, N. Y. 
Detroit Free Press, Detroit, Mich. 
Elgin Dairy Report, Elgin, 111. 
Every Week, Angelica, N. Y. 
Farm and Fireside, Philadelphia, Pa. 
Farm and Home, Springfield, Mass. 
Farmers' Advocate, London, Canada. 
Farmers' Guide, Huntington, Ind. 
Farmers' Home, Dayton, Ohio. 
Farmers' Voice, Chicago, 111. 
Farm Journal, Philadelphia, Pa. 
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Farm News, Springfield, Ohio. 

Farm Poultry, Boeton, Mass. 

Farm, Stock and Home, Minneapolis, Minn. 

Geneva Gazette, Geneva, N. Y. 

Gleanings in Bee Cultuire, Medina, Ohio. 

Hoa>rd*s Dairyman, Fort Atkinson, Wis. 

Homestead, Dee Moines, Iowa. 

Horticultural Gleaner, Austin, Tex. 

Horticultural Visitor, Kinmundy, 111. 

Indiana Farmer, Indianapolis, Ind. 

Industrial American, Lexington, Ky. 

Iowa Weather Orop Service Review, Des Moines, Iowa. 

Ithaca Democrat, Ithaca, N. Y. 

Jersey Bulletin, Indianapolis, Ind. 

Ladies' Home Companion, Philadelphia, Pa. 

Long Island Fairaer, Jamaica, N. Y. 

Louisiana Planter and Sugar Manufacturer, New Orleans, La. 

Market Garden, Minneapolis, Minn. 

Maryland Farmer, Baltimore, Md. 

Mirror and Farmer, Manchester, N. H. 

Montana Fruit Grower, Missoula, Mont. 

Monthly Weather Review, Washington, D. C. 

National Dairyman, Kansas City, Mo. 

National Nurseryman, Rochester, N. Y. 

Nebraska Bee-Keeper, York, Nebr. 

Nebraska Farmer, Lincoln, Nebr. 

New England Farmer, Boston, Mass. 

New York Farm and Fireside, Springfield, 111. 

New York Farmer, Port Jervis, N. Y. 

Northwest Pacific Farmer, Portland, Oregon. 

Oregon Agriculturist, Portland, Oregon. 

Poultry Monthly, Albany, N. Y. 

Practical Farmer, Philadelphia, Pa. 

Prairie Farmer, Chicago, 111. 

Progressive South, Richmond, Va, 
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Salt Lake Herald, Salt Lake City, Utah, 
Southern Cultivator, Atlanta, Ga. 
Southern Farmer, New Orleans, La. 
Southern Planter, Richmond, Va. 
Southern States, Baltimore, Md. 
Sugar Beet, Philadelphia, Pa, 
Vermont Farmers' Advocate, Burlington, Vt. 
Wallace's Farmer, Des Moines, Iowa. 
Western Plowman, Moline, 111. 
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July 

August 

September 

October . . 

November 

December 

Total houm of movement. 

Per cent, of time In each direction 
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Summary of Sunshink Record for 1896. 



January... 
February . 

March 

April 

Maj 

June 

July 

Aufcnst . . . . 
September 
October . . . 
November. 
December. 



Before 
9 a. m. 



Hri.Min. 



0tol2. 



12 to 3. 



After 
8 p. m. 



Total 
hours. 



Hr8.Mln. 


Hrs. Mln. 


Hrs. Min.l 


11 60 


16 


55 


8 26 i 


20 8^ 


26 


05 


20 65 


41 60 


85 


00 


26 85 • 


28 60 


28 


10 


22 15 


62 00 


49 


^5 


68 15 


63 65 


61 


10 


60 55 


48 40 


48 


05 


49 40 


61 26 


84 


55 


54 65 


86 20 


20 


80 


15 05 


28 25 


22 


00 


14 05 


28 60 


85 


00 


9 20 


26 40 


28 


40 


6 55 



Hrs. Min. 



72 80 
127 85 



91 
216 



236 05 

103 45 

183 60 

92 20 

75 85 

80 45 

66 66 



Hours 
sunrise 

to 
sunset. 
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Jerry 822 

Jessie 322 

John Anderson 322 

John Hall 322 

Jolly Angler 323 

Jolly Sailor 823 

Keen Seedling 323 

Keepsake 323 

King of Trumps 323 

Lady Houghton 323 

i.ady Popham 323 

Lady Stanley 323 

Lancashire Lad 323 

Largo 323 

Layinia 323 

Leader 323 

Leveller 324 

Leviathan 324 

Lion Provider 324 

Llz^ard 324 

London 324 

Long Barney 324 

Lord Beaconsfield 324 

Lord Leigh 324 

Lord Rancliffe 324 

Lord Scarborough 324 

Lowton 324 

Major Hibbert 324 

Marlboro 324 

Mary Ann 824 
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Gooseberries, uotes on — (Continued). paom. 

Matchless 824 

Miss Chester 821 

Mitchell 824 

Mitre 324 

Monarch „ 325 

Monument 325 

Mountain 304, 314 

Mount Pleasant 325 

Mrs. Bowcock 32S 

Mrs. Whittaker 325 

Nallor 325 

Nancy 325 

Napoleon le Grand 325 

Nottingham 325 

Overall 325 

Overseer 325 

Pale Red 325 

Pearl 304, 315 

Peru 325 

Peto 325 

Pilot 325 

Plowboy 325 

Postman 326 

President 325 

Pretender 325 

Priscilla 325 

Pnyallup 304, 326 

Queen Anne 326 

Queen of Trumps 326 

Queen of Whites 326 

Queen Victoria 826 

Red Champagne 326 

Red Jacket (American) 815 

Red Jacket (English) 326 

Red Robin 327 

Red Warrington 327 
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Gooseberries, notes on — (Continued). paob. 
Hinger 327 

Roaring Lion S27 

Rough Red 327 

Rover 827 

Rumbullion 327 

Shiner 327 

Sir George Brown 327 

Slaughterman 327 

Smiling Beauty 327 

Smith i8mUh*8 Impruved) 304, 316 

Snowdrop 328 

Speedwell 328 

Sportsman 328 

Stella 328 

Stockwell 328 

Btrubler No, 1 328 

Strubler No. 2 828 

Strubler No. 4 328 

Strubler No. 5 328 

Strubler No. 6 328 

Strubler No. 7 328 

Strubler No. 10 328 

Succeed 328 

ISulphur 328 

Sunset 828 

Tally Ho 328 

Telegraph 828 

Thatcher 328 

Thomas Williams 828 

Thompson Seedling 328 

Thumper 829 

Tichbome 329 

Transparent 329 

Triumph 329 

Try Me Oh 329 

Village Green 829 
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Oooseberries, notes on — (Ck>ntinaed). fa4Bl 
Viper 329 

Visit 320 

Wakeful 529 

Watson 829 

Weathercock 830 

WelUngton Glory 304, 890 

White Eag^e 830 

White Hare 330 

Whitesmith 304, 830 

William Watson 331 

Wonderful 331 

Yaxley Hero 831 

varieties 812 

planting 336 

productiveness of American varieties 305 

propagation 831 

by layering 383 

from cuttings * 334 

from suckers 332 

pruning 337 

size of fruit : 301 

varieties tested 311 

winter injury to 436 

Gooseberry fruit fly affectiug gooseberries 341 

mildew 342 

spraying to prevent 343 

Grain, dry, whole and ground, moistened, egg production on 686 

V8, moistened ground for laying hens 667 

Grapes, notes on 293 

Antoinette 294 

Grein Golden 294 

Hopkins 294 

Leader 2W 

Marie Louise ^ 295 

Randall 295 

Trash 295 
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Grapes, notes on — (Continued). paob. 
varieties 294 

varieties tested 295 

winter injury to 430 

Green aphis, notes on 529 

arsenite, experiments with 536 

for cotton-wood leaf -beetle 534 

Greenhouse management for control of carnation rust 488 

H. 

Hadena illata, notes on ^ 635 

Hardiness and productiveness of gooseberries 804 

Helianthus annuus, diseases of 455 

Helminihoaporium inconspicuum on corn leaves * 452 

Hens, egg production on dry whole grain 686 

moistened ground grain 686 

laying, composition of food fed to 670 

cost of food fed 670 

dry, whole grain versus moistened ground grain for. . . 667 

feeding, experiments with 666 

Horse-chestnut, disease of 456 

radish, Macroaporium herculeum on 452 

Horses, silage for 647 

Horticultural and allied investigations by Station 18 

bulletins ^ 266 

Department, report of 263 

experiments, line of work in 21 

investigations, results in 1896 26 

Horticulturist, report of 265 

Host plants of Uromyces carpophpllinua 467 

I. 

Injurious insects 525 

Injury, winter, to fruit trees 406 

Insect ravages, prevention of ! 29 

Insectlcidal properties of green arsenite 536 

Insecticides, test of 80 

4T 
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PAGB. 

Insects, collections of 30 

injurious during year 525 

Station collection of 524 

Inspection of commercial fertilizers by Cliemical Department 21 

nursery stoclc 558 

Investigations, entomological, results of 29 

K. 

Kainlt for prevention of pear midge 615 

L. 

Layering, propagation of gooseberries by 333 

Leaf-beetle, cotton- wood, combating 543 

spot, cherry, results of treatment 27 

treatment 402 

of linden 454 

on gooseberries 342 

plum, results of treatment 26 

Leucania albilinea, (See army worm.> 
unipuncta. (See army worm.) 

Leaves, corn, blight of 452 

Library of Station 9 

Location of sUo -650 

Locusts, notes on 525 

Losses In the silo 645 

Louse, woolly, of the apple. (See woolly louse of the apple.) 

M. 

Macrosporium herculeum on flat turnips 451 

on horse-radish 452 

solani on potatoes 498 

Mailing list 15 

Mammoth clover as a cover crop for orchards 443 

Maples, Norway, Injured by dry'winds 453 

Market price for gooseberries 303 

Marketing green gooseberries 301 

ripe gooseberries 302 
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Maximum and minimum thermometers, reading 708 

Melanoplus atlaniSf notes on 525 

femaraius, notes on 525 

femur-ruJn'ufn, notes on 525 

Melittia ceto, test of cultural measures for 610 

Meteorological record for 1896 695 

Midge, pear. (See pear midge.) 

Mildew on gooseberries 342 

Minimum thermometer, reading 708 

Museum 19 

Mycologist, report of * . . . 449 

Mytilaspis pomorum, notes on 534 

My:m8 rihis, notes on 529 

MUk, cheese-producing constituents of 39 

different, difference in cheese-producing power of milk fat in. . . . 90 

fat and cheese yield * 66 

as a basis for measuring cheese production 89 

of paying for milk in cheese^maklng 97 

basis of paying for milk at cheese factories, reasons for 

using 105 

in different milks, difference in cheese-producing power 90 

relation to casein and to yield of cheese during the sea- 
son 72, 75, 77. 79, 82, 85, 88 

methods of paying for in cheese-making, comparison of. ... 98, 99 

100, 101, 102 

monthly increase and decrease of fat, casein and cheese in 52 

production and silage 648 

effect of drought on 37 

yariation of fat, casein, etc., in 38, 40, 41, 44 

in total monthly yields 56 

yield and composition, cause and bearing of 57 

Milks, different, difference in cheese-producing power of milk fat in. . 90 
effect of adding skim milk to. In cheese-making. . 93, 95 

removing fat from In cheese-making 96, 97 

Muriate of potash for prevention of pear midge 616 
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^» PAOS. 

*• Natural Plant Food " chemical composition 121 

misleading character of guaranteed analysis. . 120 

real character of 122 

real value of 119 

selling price and actual value of 124 

Newspapers and periodicals presented to the Station e»2 

Nitrogen, amount applied and removed In two crops 113, 114 

provisions of fertilizer law in reference to 133 

Norway maples injured by dry winds 453 

Nursery stock, distribution of pistol-case-bearer by 553 

inspection, report on 558 

O. 

Oat-and-pea silage 644 

vetch silage 644 

Oats-and-peas as food for milch cows in time of drought ^ 65 

composition of 670 

Ohio Improved Chester-Poland China cross, rate and cost of 

growth 659, 665 

Onion thrlps, notes on 612 

Onions, outbreak of cut-worms on 629 

Onohn/chis sativa as a cover crop for orchards 443 

Oospora rosea, potato blight caused by 510 

scabies on potatoes 497 

Orchards, cover crops for 440 

Oyster-shell bark-louse, notes on 534 

P. 

Paris green, adulteration of 555 

and flour for cabbage looper 625 

Peach-tree-borer 559 

bibliography 667 

character of injury 661 

description and life history 561 

distribution 560 

preventive and remedial measures 664 
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Peaches, varieties tested, 289 

winter injury to 422 

Pear midge, experiments in prevention 614 

kalnlt for prevention of 615 

muriate of potash for prevention of 616 

parasite of 618 

repellants for 618 

salt for prevention of 616 

Pears, varieties tested 286 

winter injury to 418 

Peas-and-oats as food for milch cows In time of drought 66 

Phosphoric add, amount applied and removed by two crops of pota- 
toes 115, 116 

commercial names for, in fertilisers 212 

provisions of fertilizer law In reference to 138 

Phyllosticta Umitata in apple orchards 454 

sphaeropsaidea on horse chestnut 457 

Phytophthi^a infe8tan8 on potatoes 497 

Pigs, silage for 648 

Plstol-case-bearer 545 

and cigar-case-bearer, resemblance 547 

distribution by nursery stock 553 

food plants 552 

history, name and appearance 546 

life history, distribution and natural enemies 548 

remedial measures 553 

Plant diseases, notes on 26, 451 

food, cost to consumers, in different materials 210 

nutrition, lines of work in 20 

Planting gooseberries 386, 337 

Platanua accidenialiSy disease of 457 

Platygaster parasitic on pear midge 618 

Plum leaf-spot 884 

appearance 889 

best time for treatment 894 

Bordeaux mixture for 884, 386 
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Plum leaf-Bpot— <Ck)ntinued). paob. 
eau celeste for 386 

experiments In treating 888, 391, 396 

injurious effects 890 

nature 388 

results of treatment 26 

treatment recommended 386, 398 

Plums, notes on 290 

thinning 879 

yarieties tested *. 291 

winter Injury to 424 

yield Increased by spraying 399 

Plusia brasaicaef notes on 620 

Potash, amount applied and removed by two crops of notatoes 115, 116 

provisions of fertilizer law in reference to 183 

Potassium sulphide for carnation rust 469 

formula for use as fun^cide 468 

Injurious effect on spraying pumps 487 

soaking carnation cuttings in 478 

spore germination In 172 

Potato beetle, (Colorado, test of spraying mixtures for , . 609 

diseases, notes on 406 

Potatoes, blight of, prevention , . . 28 

economy In using fertilizers for raising 107 

increased yield from spraying 499, 501 

internal browning of '. 604 

nitrogen applied and removed by two crons 113. 114 

phosphoric acid applied and removed by two crops 115, 116 

pimply 518 

cause of 29 

caused by cucumber flea-beetle 613 

notes on 1 511 

proportion marketable with different amounts of fertilizers. . 110 

relation of plant food as applied and removed by two crops. . ll2 

yield to cost of fertOlzer used Ill 

spraying 28, 498 
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Potatoes, spraying — (Continued). faob. 

cost 503 

stem blight of 509 

use or lernlizf rs on 26 

yield with different quantities of fertilizer 109 

Poultry culture, lines of worli in 22 

feeding experiments 32 

silage for 648 

Preservation of silo 654 

Productiveness of gooseberries 804 

Propagation of gooseberries 331 

Pruning gooseberries 337 

summer, of gooseberries 339 

Publications, Station, preparation of 14 

Puccinia asparagi on asparagus 458 

Eelianthi on sunflowers 456 



Q. 

Quinces, varieties tested 287 

winter Injury to 421 

B. 

Rainfall, record 711 

RamuUiria oylindriopsis, note on 459 

Rape, Dwarf Essex, as a cover crop for orchards 443 

Raspberries, notes on 349 

black, yield 349 

early, yield 350 

. late, yield S50 

notes on American Everbearing 350 

Arctic 351 

Bahcock No, S 351 

Ba1)cock No. 5 851 

Carman 351 

Eureka 350 

Eaynes Seedling ^ 861 
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Raspberries, black, notes on — (Continued). paob. 

Hilbom 351 

Hopkins .^ 350 

Kansas 351 

Lotta 351 

Lovett 351 

Manwaring No. 1 351 

Mills 351 

Mohler 351 

Ohio 351 

Onondaga 351 

Palmer 852 

Pioneer 852 

Poscharsky No. S '. . 350 

Poscharsky No. 9 350 

Smith No. 2 352 

Spry Early 350 

^ Totcnscnd No. 2 352 

list tested 357 

purple, notes on 352 

Addison 352 

Beckicith Seedling 352 

Cardinal 352 

Columbian 352 

Redfield 353 

Shafifer 353 

Smith Purple 353 

yield 352 

red, early, yield 354 

late, yield 355 

notes on 853 

Brandywine 355 

Clark 356 

Cline 354 

Crimson Beauty 356 

Cuthbert 365 

Harris 355 
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Raspberries, red, notes on — (Continued). paqb. 
I. X. L 356 

King 356 

Loudon 355 

Miller Woodland 356 

Naomi 355 

Olathe 355 

Pomona 354 

Pride 354 

Pride of Kent 356 

Reliance 356 

Royal Church 355 

Superlative 355 

Talbot 356 

Thompson 356 

Turner 356 

spider on 529 

yield of 353 

yellow, notes on Caroline 356 

Golden Queen 356 

^ Crystal 366 

yield 356 

Raupenleim, cabbage plants killed by 632 

Ravages, Insect, prevention of 29 

Record, meteorological, for 1896 695 

Rectangular silo 649 

Red spider, notes on 529 

on raspberry 613 

Report of Chemical Department 35 

Chemist 37 

Director 7 

Entomologists 523, 608 

First Assistant 630 

Horticultural Department 263 

Mycologist 449 

Treasurer 1 

from Department of Animal Husbandry 637 
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PAOX. 

Resin lime mixture for cabbage-looper ^'22 

Ribea Cynoshati, botanical features 308 

Oro88ularia, botanical features 306 

oxyacanthoides, botanical features 307 

Roots and silage 644 

Round silo 651 

Rust, carnation, combating 461 

history and distribution 463 

prevention by spraying 482 

popular errors regarding 464 

spraying for 29 

treatment of 480 

resistant varieties of carnations 492 

spores, distance carried 485, 486 

Rye and vetch as a coyer crop for orchards 442 

Sainfoin as a cover crop for orchards 443 

Salt for cabbage-looper 624 

solution, soaking carnation cuttings in 477 

spore germination in 472 

San Jose scale affecting gooseberries •, 341 

Sannina ewitioaa, bibliography of 567 

description and life history 561 

history 559 

Scab, apple, results of treatment ; 2T 

ScMzoneura Janigera, bibliography 577 

distribution 571 

history 570 

life history and habits 575 

natural enemies 575 

Scientific work, apparatus and equipment for 11 

Second Judicial Department, special work In 32 

Septoria Eelianihi on sunflower 456 

RihU on gooseberles 342 

Sheep, silage for 647 

Silage and milk production 648 

roots 644 
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Silage and silos 641 

clover for 643 

corn 31 

composition of 670 

crops for 642 

for different classes of stock 647 

Indian corn for 642 

oat-and-pea 644 

-yetch 644 

Boja bean for 644 

time of cutting com for 646 

variety of com for 646 

Silo, construction 648 

cost "! 658 

filling 654 

foundation and floor 651 

frame work and walls 651 

freezing 653 

location 650 

losses in 645 

preservation 654 

rectangular 649 

roof 652 

round 651 

ventilation 653 

Skim milk, composition of 670 

effect of adding to different milks in cheese making. . . .93, 96 

Soil thermometers, reading of 712, 717 

Spider, red, on raspberry 618 

Spore germination in fungicides 470 

Spraying apparatus, comparison of kinds 27 

injurious effect of potassium sulphide on 487 

for carnation rust 29, 482 

increased yield of plums from 899 

potatoes 28 
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Spraying potatoes — (Continued). pagb. 
apparatos nsed 502 

cost 503 

to prevent mildew on gooseberries 343 

Squash-borer, test of cultural measures for 610 

Station, apparatus and equipment for scientific work 11 

building needed 19 

buUdings 10 

clerical and labor force 9 

correspondence 14 

dairy animals 12 

dairy investigations by 18 

distribution of information by 12 

farm 10 

financial basis of 8 

fruit plant 12 

future work and development of 15 

gifts to oo< 

horticultural and allied investigations by 18 

library 9 

location and general surroundings 7 

newspapers and periodicals presented to 692 

present work 20 

publications, preparation of • 14 

staff, additions recommended 19 

notes on 8 

status of 7 

Strawberries, list tested 376 

notes on 358 

Aldridge No. 25 866, 871, 874 

Annie Laurie 365 

Beder Wood 868, 371 

Beecher 85G 

BisseU 359 

Blonde 865, 868 

Brunette , 865 

Bostonian 365 
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Strawberries, notes on — (Continued). paob. 
Bnbach 372 

Canada Wilson 359 

Champion of England 359 

Charlie 365 

Columbian 360 

Crosby 372 

Crosby No. 10 872 

Crosby No, 91 372 

Dewdrop 365 

Earliest 360, 364 

Elcholtz Seedling 365 

Eleanor 360 

Enormous 360 

Equinox 365, 368 

Feicht No. 2 372, 374 

Feicht No. S 372, 876 

Qandy 872, 375 

Giant 365, 868 

Haverland •. . 368 

Hersey 360 

Hull No. 3 360 

Hunn 368 

Iowa Beauty 365 

Jay Gould 366 

Lovett 372 

Maple Bank 360 

Margaret 361 

Marshall 366 

Marsden 366, 368 

Mary 361 

Michel 368 

Middlefleld 373 

Murray 861 

Nan 366, 368 

Omega 361 
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strawberries, notes on— (Ck)ntiniied). p^o, 

Ona 366 

Orange County 366 

PMllipB Seedling 373 

Princeton Chief 373, 375 

Robinson 361 

Sadie ij,a 

8ee No, S 361 

See No, 4 ijt5l 

See No. 5 862 

Staples 362 

Sunny Side 373 

Tennessee 366 

Thompson 362 

Thompson No, 100 862 

Thompson No. 101 : 362 

Toumeend No. 2 373, 375 

Tubbs 362 

Walton 373 

Wilder No, 5 362 

Wilder No, 7 362, 364 

William Belt 868 

Williams 303 

Young Seedling 366 

on ftill-set two-year-old beds, early, yield 874 

late, yield 875 

yield 874 

one-year-old beds, early, yield 864 

late, ylrfd 363 

spring-set two-year-old beds, eany, yield 868 

late, yield 868 

yield 367 

Suckers, propagation of gooseberries from 382 

Sulphide of potassium for carnation rust 409 

formula 488 

Sulphur fumigation for prevention of carnation rust 491 

Sunflower, diseases of 455 
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PAOB. 

Sunshine record 701 

summary 707 

Sweet clover as a cover crop for orchards .^ 443 

Swine, cross-bred, feeding trials with Go8 

feeding experiments with 81 

Sycamore, disease of 457 

T. 

Tamworth-Duroc cross, rate and cost of growth 659, 661 

-Poland China cross, rate and cost of growth 659, 661 

-Yorkshire cross, rate and cost of growth 659, 661 

Temperature of the soil, record of 712 

record 708, 709 

Testing fruits 26.* 

Tetranychus telarius^ notes on 531 

on raspberry 613 

Thermometers, maximum and minimum, readings of 708 

soil, reading of 712, 717 

Thinning fruit 378 

Thrips, onion, notes on 612 

tCLbid, notes on 612 

Trade values of fertilizing ingredients 140 

Troa8urer*8 Report 1 

Turnips, flat, Macro»porium herculeum on 451 

IT. 

Uromyces oaryophylUnus, host plants 467 

history and dlstribntion 463 

trifoUi on clover 45S 

V. 

Variety tests, purpose and scope 22 

Ventilation of silo 653 

Vetch and rye as a cover crop for orchards 442 

W. 

Water In cheese, market value of 90, 92 

Wheat, composition of 670 
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PAOB. 

willow beetle, combating 543 

Willows, difficulty of spraying 544 

Wind, direction of 700 

record for 1896 607 

Winds, dry, Norway maples injured by 463 

Winter injury to fruit trees 27, 408 

vetch and winter rye as a cover crop for orchards 442 

Woolly louse of the apple 570 

bibliography 677 

character of injury 672 

distribution 571 

history 670 

importance In New York 571 

life history and habits 675 

natural enemies 675 

on nursery stock 674 

preventive and remedial measures 575 

Worm, army, outbreak of 30 

Y. 

Torkshlre-Tam worth cross, rate and cost of growth 659, 663 
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